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Ip LIKE TO SHOW you how Milton Roy 
controlled volume pumps can give you a new 
approach to process instrumentation. In your 
open loop or closed loop, even composite 
systems . . . you can actually use these pre- 
cision low-capacity pumps as accurate flow- 
control instruments. 


“In open loop systems, of course, there is no 
continuous process ‘sampling’ or feedback. 
Depending on process demand or main line 
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flow, controlled volume pumps can be used 
as either flow controllers or ratio controllers. 
When demand is relatively constant, a con- 
stant-speed pump can be used alone to meter 
chemical additive. When demand varies, a 
conventional flow controller on the line can 
signal the pump to vary pumping speed auto- 
matically in proportion to flow. 


“In closed loop systems, (pH, for example), 
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where main line flow is relatively constant, 
a controlled volume pump makes a very 
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accurate final control element. A pH con- 
troller transmits a control signal to auto- 
matically reset stroke length or speed of 
the pump. 


“In composite systems, (combined open and 
closed loop), a controlled volume pump can 
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flow regulated for 2 variables 


be used as a dual-acting final control element. 
In pH control, a flow controller regulates 
pumping speed, while a pH controller simul- 
taneously regulates stroke length—making 
for extremely close control. 


“Today, we find the Instrument Engineer 
specifying Milton Roy controlled volume 
pumps for a variety of critical ‘instrument’ 
jobs. Milton Roy advertising in business 
magazines illustrates how they are being 
applied in this new flow-control approach.” 


Milton Roy Company, Manufacturing 
Engineers, 1300 E. Mermaid Lane, Phila- 
delphia 18, Pennsylvania. 





Robert T. Sheen, President 
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Help yourself 


Here’s Why The Instrument Society of America 
on this, its Tenth Anniversary, has set a goal of at least 
Ten Thousand Members. To help achieve this worthy goal, 
Crawford Fitting Company is offering Swagelok 
Awards as additional incentives. 


Here’s What The ISA member who is responsible 


for the largest number of new members will win the 


Grand Swagelok Award of a beautiful, 
smartly-fashioned Mink Cape Stole. 


The ISA member who is responsible for the next 


largest number of new members (according to the rules below) 


will receive the Runner-Up Swagelok Award of 
a remarkable Minox camera and light meter. The Minox, 
originally developed for espionage, is in no sense 
a toy, although it measures only 1”x 3”x %”, but a precision 
instrument that takes pictures of professional quality. 


Here’s How 


1, Everyone who is a full member of the Instrument 
Society of America may enter the Swagelok 
Award Contest except employees of the Crawford 
Fitting Company, its sales representatives, its sales 
agents, its distributors, its advertising agency and 
members of their families. Contest subject to 
Federal, State and local regulations. 


2. All you have to do is to sign new full member- 
ship applications to the Instrument Society of 
America as the first endorser. Applications need 
not be for the Section of which the contestant is 
a member. The person reporting the largest 
number of new full memberships, signed as first 
endorser, will be the winner of the Swagelok 
Award. To be valid, applicant shall not have 
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To qualify for either of these 1955 Swagelok Awards, you need only follow these easy rules: 


been a member of any classification in the Instru- 
ment Society of Ameriea prior to this application. 


3. Report name and Section of each new full 
membership application sponsored as first en- 
dorserto Fred A. Lennon, Crawford Fitting Company, 
884 East 140th Street, Cleveland 10, Ohio. Each 
report must carry the certification of the local 
Section President. Reports should be sent in 
each month and the final report must be post- 


marked not later than midnight November 30, 1955. 


4. Prizes will be awarded as shown elsewhere 
on this page. Tabulations of reports will be made 
and maintained by Warren H. Brand, President, 
the Instrument Society of America; Edward C. 


This is a paid advertisement of Crawford Fitting Company 
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Baran, Vice-President, the Instrument si 
America, and Fred A. Lennon. Reports wal 
submitted to both local Sections and : 
Headquarters of the Instrument Soc 8§ 
America for verification before prize Ope 
awarded. In case of ties the Swagelok Am tem 
will be awarded to the contestant whosemye . 
Section has the greatest percentage ind Ing. 
in full membership. Judges’ decisions™ T 
5. Swagelok Award Contest extends froma” troll 
1, 1955 to November 30, 1955. dam 
; to tl 
6. Winners will be informed by mail¢ 
nounced in-the January 1956 issue of f less 
Journal. refri 
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Herbert L. Laube 


President and Director 
Remington Corporation 
Auburn, New York 





T WAS IN 1921, as an engineering student at lowa 
State College, that time I first watched a butcher start, 

his “ice machine.” First, he opened the valve on the 
water line that supplied the condenser. Next, he opened 
the by-pass valves on the compressor, so that the motor 
start under minimum torque. After he opened the 
“king” valve at the end of the ammonia receiver, he gave 
a look at the flat belt drive, reached for the two- 
‘Sep starter, pulled the crank and his 1920 model ice box 

underway. 


Wonder of wonders! He was now creating his own 
refrigeration to preserve the meat in the walk-in cooler 
and to chill two showcases in which he was about to dis- 
play his wares. He went through this routine at the 
beginning of each business day. 


| Occasionally, I still visit the nether regions of a modern 
supermarket. There I see an hermetic refrigeration ma- 
} chine quietly buzzing along, maintaining the exactly 
| “sired temperatures in the walk-in cooler. Other ma- 
chines cool the showcases, butter boxes, frozen food dis- 
plays, and ice cream boxes. Nobody opens valves, checks 
gages, throws switches or worries about belts. Nor does 
anyone worry about whether the hold-over tank in the 
walk-in box will keep it cool all night when the machine 
8 stopped. No one comes in on a Sunday morning to 
Operate the machine to keep the cooler at the proper 
temperature from Saturday evening until Monday morn- 
ing. Now, it’s all automatic! 





Today a compact little mechanism, automatically con- 
trolled by a simple little thermostat, and protected against 
by other sensing devices, supplies refrigeration 

nail ond othe butcher’s walk-in-cooler, the show cases and count- 
of less other containers where refrigeration is needed. This 
igeration is supplied exactly as required to maintain 
the desired temperatures. And we take all this for granted, 
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automation presents a challenge 


as we do the millions of automatic electric refrigerators 
in our homes. To one intimately familiar with the crude 
equipment used for air conditioning and refrigeration 
over thirty years ago, this is a great achievement. High 
on the list of those who deserve credit for this progress 
is the automatic control industry. 


During the past 30 years the reliability of automatic 
controls used in my industry has constantly improved, 
and at the same time costs have declined. Great progress 
has been made also in the increased variety and scope of 
these automatic controls. In both pneumatic and electric 
forms we have such devices as hygrostats and thermostats ; 
high pressure cut-outs and low pressure cut-outs; auto- 
matic water regulators and automatic expansion valves; 
dry-bulb thermometers and wet-bulb thermometers; in 
short, controls responsive to virtually any stimuli we can 
imagine. 

But where do we go from here? As the luxury of 
today becomes the necessity of tomorrow, opportunity 
unfolds for those who make instruments and controls. 
Here, for example, are a few items we need in my 
industry : 

1. A line voltage thermostat good for 14 hp at 230 
volts which turns on either cooling or heating as required, 
with a neutral zone of approximately 3°F. This control 
would require no changeover from heating to cooling, 
or vice versa. My company has had a control like this 
for many years but, being made up of a three-position 
thermostat, two relays, a transformer and wiring, it is 
entirely too costly. 


2. A simple inexpensive automatic control that will 
vary the capacity of the refrigeration compressor in a 
room air conditioner so that it balances exactly the 
widely fluctuating requirements. This will eliminate 
the uncomfortable rehumidification of the room air which 
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now occurs when a thermostat stops the compressor and 
the water on the cooling coil re-evaporates. 

3. An inexpensive automatic “radiation control” that 
will maintain a room at a few degrees higher, when not 
subject to radiant heat, than the temperature maintained 
when radiant heat is present. The west wall of a building, 
for example, radiates no heat in the morning, but a great 
deal in the late afternoon. Such a control would compen- 
sate for this effect. 

4. An instrument to automatically sense the “freshness” 
of the room air and in turn control the minimum amount 
of outside air constantly introduced into a room. 

With respect to this last device you may say, “Why not 
use as much outside air as you want? After all, isn’t it 
free?” The answer is “No” for several reasons. Roughly 
speaking, it takes three times the equipment and three 
times the power cost to condition a cubic foot of outdoor 






air as is required to recondition the same cubic fog 
indoor air. This is the reason why engineers try to 
the amount of ventilation in an air conditioning systey 
at a minimum — and why so many air condition» 
systems are short on ventilating air and give rather My 
indoor conditions. 

In my office, for example, as a non-smoker, I need 
8 cubic feet per minute of ventilation. When I hay, 
staff meeting and 8 smokers attend, then I need “acoop} 
ing to the book,” about 30 times as much — 248 cfm, 

Just think of the energy that could be saved if even 
air conditioning installation were equipped with a deyig 
that would supply no more and no less ventilating air thy 
required to keep occupied spaces “fresh”. 

To you of the Instrument Industry, the development ayj 
production of such a control, at a cost my industry cy 
afford to pay, is your challenge for the day! 








Meet the Author... 


ERBERT LIVINGSTON LAUBE, President and Di- 

rector of Remington Corporation, Auburn, New York, 
air conditioning equipment manufacturers, was born in 1899 
in St. Paul, Minnesota. Mr. Laube is a member of the 
American Society of Refrigeration Engineer’s Club, New 
York City; Owasco Country Club, Auburn; Sigma Alpha 
Epsilon; Pi Tau Sigma; Tau 
Beta Pi and F & AM. He is a 
director of the Auburn Memorial 
Hospital; The Salvation Army 
(Auburn) ; and the Empire State 
Chamber of Commerce (Albany). 
Mr. Laube graduated from Iowa 
State College in 1923 with a 
Bachelor of Science Degree in 
Mechanical Engineering. In 1924, 
he joined Parker Ice Machine 
Company, San Bernadino, Cali- 
fornia. Then in 1927, he became 
affiliated with the Brunswick- 
Kroeschell Company, New Bruns- 
wick, New Jersey, manufacturers 











ISA Journal circulation now audited by ABC 


HIS MONTH the /SA Journal became a member of 

the Audit Bureau of Circulations. This is an organi- 
zation of advertisers, advertising agencies and publishers 
which serves to standardize the recording and reporting 
of circulation statistics of its members for the purpose of 
providing reliable and comparable data to advertisers and 
publishers. To our advertisers and potential advertisers 
this means that the /SA Journal circulation statistics are 
accurate and authenticated for they have been audited 
and reported by one of the countries leading circulation 
organizations. 

The fact that qualifications for ABC membership are 
rigid makes us even more proud that we are a member of 
this group. This membership indicates that the /SA 
Journal is a professional business publication operating 
with highest circulation ethics and accepted by leading 
publishers as a worthy competitor. 

Membership acceptance came with the release of the 
ABC initial Audit report covering circulation statistics for 
copies issued in the 6-month period ending December 31, 
1954. Copies of this report are now being made available 
to advertisers and advertising agencies. Technically, the 
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of refrigeration and air conditioning as Assistant Export 
Manager. Upon its merger with two other companies to 
form Carrier Corporation in 1930, Mr. Laube, then Export 
Manager of Brunswick-Kroeschell, helped to organize the 
International Division of Carrier Corporation. In 1934, he 
was elected Vice President, International Division, Carrier 
Corporation. Then in 1941, he was elected to the posi- 
tion of Vice President in charge of the Engineering Division, 
and was responsible for research, product design for pro- 
duction and application engineering, as well as for the suc- 
cessful development of some 25 vital wartime projects which — 
contributed greatly to the war effort and also to the mod- | 
ernization of Carrier’s line of post-war products. Mr. Laube 
was also one of the founders of the Frozen Food Foundation 
and served as Vice-President and Director until 1946. He 
resigned in April, 1946 to devote his efforts to full time ac- 
tive management of Remington Corporation. Mr. Laube’s 
extensive experience and achievements in the air con- 
ditioning and refrigeration field has enabled Remington | 
Corporation to attain the position it today enjoys in the | 
industry. 














ISA Journal is temporarily a Provisional Member of ABE 
as indicated in the report, because the net paid circulatit 
for the report period was slightly less than 70% of i 
total distribution for the period, due to the fact tht 
approximately 21,000 copies of the September 1954 Shor 
Issue were given to registrants at the First Internation 
Instrument Conference and Exposition. Average till 
paid and unpaid circulation per month for the 6-monb 
period ending December, 1954 was 11,962. Average} 
circulation for this same period was 7,533. 

That part of the report showing percentage breakde 
of readership by occupations for the month of Novembét 
1954 shows that 15.45% of the paid circulation read@ 
are in the general engineering field, while 36.84% 
engineers, foremen, technicians, etc. in the instrume 
field. Of the total paid circulation 12.81% are execulll® 
in top management, while 5.45% are engaged in ope 
tions and plant management. Industry-wise, 79.23%# 
the paid circulation within the United States goe® 
readers in the manufacturing field. Not inclu 
this figure are 376 copies mailed to Canadian and fore 
readers. 
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By Paul Wing. Jr.* 


E VARIABLE displacement prin- 

ciple for level measurement and 
control is firmly established as one of 
the simplest and most reliable systems 
available today for continuous process 
control work. It may be used over a 
wide range of pressures and tempera- 
tures and for all level ranges from a 
few inches to as much as 20 feet or 
more. Various types of vessel mount- 
ings both internal and external are 
available. 


Rather than discuss the more or less 
standard constructions, this paper out- 
lines a few unusual applications or 
adaptions ef the basic level measuring 
system which increase the operating 
limits substantially or even enter new 
fields as in the case of specific gravity 
measurement or solids level. 


A brief description of the variable 
displacement level measuring system 
is included for those not familiar with 
the design of this class of instrument. 
The numerical examples used through- 
out the paper are typical of those used 
in practical designs. 


Basic Principles 


When a body is immersed or partly 
immersed in any liquid, it loses weight 
equal to the weight of the liquid dis- 
placed. Displacement level instruments 
utilize this principle for level measure- 
ment and control. 


Figure 1 diagrammatically illustrates 
the method of using the displacement 
of liquid for level measurement. The 
displacer shown is the commonly used 
14” range. It is 2%” in diameter, 14” 
long, and weighs 3 pounds. This 
Weight may vary in individual designs, 
but must always be enough to com- 
Dietely sink the displacer in the 
heaviest operating specific gravity. 


—7_, 
“Manager, Product Application, Mason-Neilan 
Regulator Co., Boston, Mass. 


_ 


Presented at the New Jersey Section, ISA, 
im on “Level and Its Measurement”, 
5, 1955, Newark, N. J. 


May 1955 





WATER DISPLACED 


(6 
WATER DISPLACED 
WEIGHS 118 WEIGHS 2.8 


Fig. 1 


In (A) the displacer is suspended 
in a glass jar by a spring scale having 
a range of 0-5 pounds. The water level 
is just even with the bottom of the 
displacer. Consequently, the spring 
scale is supporting the full weight of 
the displacer as indicated on the dial 
at 3 pounds. 


With a 7” water level as shown in 
(B) the displacer is approximately 
half immersed. The loss in displacer 
weight is equal to the weight of the 
water displaced (1 pound) and the net 
weight of the displacer becomes 2 
pounds. 


In (C) the water level is 14” and 
the net weight supported by the spring 
scale is 1 pound. This increase in 
water level from 0-14” has decreased 
the net displacer weight from 3 pounds 
to 1 pound, a net change in weight of 
2 pounds. 


As the net weight of the displacer 
is decreased, the spring scale lifts the 
displacer an amount directly propor- 
tional to the increase in water level. 


The amount of water displaced by 
the 14” change in level is equal to 
the cross sectional area of the dis- 
placer multiplied by the submerged 
length (14” minus the displacer travel 
of 0.3”). 


This represents a volumetric dis- 
placement of about 55 cubic inches 
which is equivalent to 2 pounds of 
water. To handle special applications, 
one or more of these vaiues may be 
modified as will be shown later. 


exploiting the displacement level principle 


Using an accurate spring scale, the 
scale dial could be calibrated in terms 
of level providing a simple and ac- 
curate level indicator for liquids of 
known constant specific gravity. Such 
a measuring device could be adapted 
for indication, recording, and control 
so long as the vessel was open to at- 
mosphere. 


In all displacement level measure- 
ments the variable is the change in 
displacement as the liquid interface 
rises along the displacer. All that is 
required is a difference in specific 
gravity between the fluid on the bot- 
tom and the fluid above. The two 
fluids may be either liquid and gas, 
liquid and vapor, or liquid and liquid. 
For a given displacement unit, the 
total travel and initial position are 
dependent on the level change and on 
the upper and lower operating specific 
gravity difference. 


On liquid interface service, for 
example, the displacer is always com- 
pletely immersed in liquid. Its posi- 
tion and basic motion will depend on 
the specific gravity of each of the 
liquids and the proportions of the 
heavier and lighter liquids which are 
displaced. 


Figure 2 illustrates a typical liquid 
interface application in which a 14” 
range displacer measures the level 
between water and distillate having 
specific gravities of 1.0 and 0.8 re 
spectively. In (A) the _ displacer 
weighing 3.0 pounds in air is im- 
mersed in the distillate with the water 
level even with the bottom of the dis- 
placer. 
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The net weight of the displacer 
(1.4 pounds) which is shown on the 
spring scale, is the actual weight of 
the displacer less the weight of dis- 
tillate which it displaces. In (B) the 
level of the water has risen 7” and 
the net weight of the displacer is re- 
duced to 1.2 pounds. This change in 
weight is the result of a greater por- 
tion of the displacer being immersed 
in the heavier liquid. In (C) the 
water level has risen 14” and the net 
weight of the displacer is 1.0 pound. 
The total displacer travel, which is 
proportional to the change in net 
weight of the displacer will be about 
1/5th of that for water or in direct 
ratio to the specific gravity difference. 


Development of the Measuring 
Element 


Even if the glass jar and spring 
scale combination would indicate level 
changes accurately, it would certainly 
be of little practical value. The most 
severe limitation is that it would be 
suitable only for open tanks. In fact, 
the problem of producing a frictionless 
seal, useful over a wide range of pres- 
sures and temperatures and under a 
variety of corrosive conditions, is a 
basic industry problem. The remark- 
able success of the displacement level 
instrument lies in the design of this 
seal now commonly known as the 
torque tube type. 


As a first step (Figure 3), a torsion 
spring and torque arm have replaced 
the tension spring in the spring scale. 
The torsion spring has been selected 
with respect to diameter and length 
so that it will support the weight of 
the displacer and for all practical pur- 
poses, it can be made to indicate net 
weight or level just like the spring 
scale in Figure 1. 


Now the torsion spring can be either 
a solid rod or a hollow tube. By using 
a tube, it is possible to use the torsion 
spring which supports the displacer 
as a frictionless pressure seal for 
bringing the displacer motion outside 
of a pressure vessel. Figure 4 shows 
a sectioned view with the size of the 
parts exaggerated to bring them out 
clearly. The angular motion in a typi- 
cal design is about 4° to 5° and it 
actuates pneumatic control instru- 
ments to transmit air signals propor- 
tional to level changes or for pneu- 
matic control purposes. 


The following discussion of special 
applications of these principles is con- 
cerned only with displacer and torque 
tube designs since these are the two 
principal parts of this level measuring 
system. 


Interface Service 


In the example of interface level 
measurement given in Figure 2, the 
difference in gravity between the two 
phases was 0.2. A standard weight 
and volume displacer was used. In 
fact the response of this class of sys- 
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tem is so good that standard displacers 
are used on specific gravity differences 
as low as 0.1 although with certain 
qualifications which should be kept in 
mind. 


Theoretically, if the gravity differ- 
ence was only 0.1, a 10 times volume 
(10X) displacer could be used, and 
the pneumatic level transmitter or 
controller would calibrate as though 
1.0 specific gravity liquid were being 
measured. The angular motion of the 
torque tube would be “standard”. 
Aside from the disadvantages of large 
bulk and extra cost, there is an op- 
erational problem with very much 
oversized displacers which should be 
clearly understood. 











Fig. 3 


The displacer is responsive to a 
change in either of the operating spe- 
cific gravities as well as to movement 
of the interface boundary. As the dis- 
placer size is increased, the effect of 
these changes is multiplied propor- 
tionately. 








The accuracy with which changes jj 
displacement are sensed is increased, 
but the over-all gain may even be dis 
advantageous. For one thing, it i 
necessary to know the actual operat 
ing gravities fairly closely. The 
weight of a standard displacer is no 
particularly critical. This is not » 
with the 10X unit. If the average 
specific gravity was 1.0, the standam 
displacer shown in Figure 1 would 
have a net weight of 2.0 pounds wha 
half submerged. The 55 cubic ind 
displacement for full level change also 
happens to be 2 pounds. Therefore 
the “best” weight for the displace 
would be 4 pounds as shown in Figure 
5 although the standard 3 pound wit 
is perfectly usable. The 10X displacer 
with the 550 cubic inches would dis 
place 20 pounds and the correct weight 
therefore would be 20 plus 2 or 2 
pounds. If the average gravity wa 
only 0.75 the correct weight would ke 
15 plus 2 or 17 pounds. If this dis 
placer were used at 1.0 gravity ft 
would float, or the heavy one used @ 
0.75 gravity would hang down too low 
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and hit the lower mechanical limit 
stop. The standard displacer however 
will always stay within its travel lim- 
its for any specific gravity difference 
as long as the lower gravity does not 
exceed the maximum permitted by de- 
sign which in this case is 1.4. 


gince the unit has such exceptional 
response, it is quite practical to do 
some of the multiplication within the 
transmitting or controlling instru- 
ment. On this basis, a maximum vol- 
ume multiplier of between 2 and 3 is 
recommended for specific gravity dif- 
ferences in the range of 0.05 to 0.20. 
With a typical standard pneumatic 
controller calibrated for 0.5 specific 
gravity and eapable of a minimum pro- 
portional band setting of 2%, a 2% 
times volume displacer would give a 
3-15 psi control signal for full level 
range With a difference in specific grav- 
ity of only 9.004. A more practical way 
of stating it might be to say that with 
a specific gravity difference of 0.1, the 
full 3-15 psi output would be obtained 
with a level change of only 4%. This 
is certainly more than ample sensitivi- 
ty for all practical applications. 


Specific Gravity 


It is only natural that consideration 
be given to using the displacement 
level unit for specific gravity service. 
Actually on interface service, the unit 
is really measuring the average gravi- 
ty of the mixture surrounding the dis- 
placer. By taking a standard level 
unit and passing a liquid sample 
through it at a constant rate and at 
constant temperature, an indication 
can be obtained of any changes in spe- 
cific gravity, Early specific gravity 
units were made up in just this way. 


In an up-to-date design as shown in 
Figure 6, a distributing ring is mount- 
ed at the center of the displacer. In 
this typical installation diagram, it is 
assumed that a pump is drawing liquid 
from the bottom of the column and a 
I” sample line is brought back to the 
distributing ring on the specific gravi- 
ty unit from the pump discharge. The 
sample flow is through the displacer 
chamber to the top and bottom 11%” 
connections back to the original ves- 
sel. This particular unit has a 32” 
Tange displacer with about 2% times 
normal volume. 
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Fig. 6. Typical piping arrang t; specifi 
gravity service 





Using a normal volume displacer 
and a proportional band setting on 
the pneumatic instrument of 100%, 
the gravity would have to change 
through a range of 1.0 for a 3-15 psi 
output. By using a 2% times dis- 
placer, the specific gravity span auto- 
matically becomes 0.4 for the same set- 
ting. In one particular controller, a 
multiplying linkage in the pneumatic 
pilot can be used to double the motion 
to the control mechanism bringing 
the span down to 0.2 specific gravity 
change at 100% proportional band 
setting. This band can be reduced 
to 25% without getting into any sub- 
stantial deviation from linearity or 
loss of response, which brings the spe- 
cific gravity span for full output air 
range down to about 0.05. This sen- 
sitivity is more than ample for most 
control applications. 


In setting up specifications for a spe- 
cific gravity instrument, care should 
be taken not to push the requirements 
on accuracy too high. Theoretically 
there is no limit to the sensitivity and 
accuracy Which could be obtained from 
a displacement type unit. For in- 
creased response all that is necessary 
is a larger displacer. As the displacer 
size and basic sensitivity are _ in- 
creased however, so are gravity errors 
due to temperature change in the 
sample, ete. A span of 0.05 gravity 
for full output air range, which is ob- 
tainable using a 24% times normal vol- 
ume displacer, means that it is theo- 
retically possible to control specific 
gravity as close as to one part in the 
fourth decimal place. The reason for 
emphasizing this point is that there is 
quite a bit of misunderstanding about 
the actual span for full output air 
pressure change when used as a trans- 
mitter and the control accuracy ob- 
tainable. 
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Fig. 7 


When used for control, one limita- 
tion is the time lag on sensing gravity 
changes. Figure 7 shows some actual 
test data taken on a unit similar to 
that shown in the preceding figure. 
The test was conducted first by bring- 
ing the sample in through the center 
and out the top with the bottom closed 
off and vice-versa. Then the unit was 
run with the flow through both out- 
lets maintained equal. Minor varia- 


tions in the flow through either upper 
or lower connection had relatively 
little effect on the output pressure. 
Some installations are made with rota- 
meters or other similar flow indicators 
on each outlet branch. On the basis 
of these tests however this would 
appear to be unnecessary. A sight flow 
indicator should be provided on the 
main sample branch and preferably it 
should show flow in gallons per 
minute. The maximum recommended 
sample rate would be around 5 gallons 
per minute on this particular unit 
holding the error due to velocity to 
less than 0.25 psi. When the flow was 
raised to around 8 to 10 gallons a 
minute depending on the actual test, 
the output became quite irregular 
probably due to turbulence in the dis- 
placer chamber. 


The displacer on specific gravity ap- 
plications is weighted so that the total 
weight equals its displacement in the 
average operating specific gravity plus 
sufficient weight to bring the torque 
arm into the mid-portion of its nor- 
mal operating range. In this par- 
ticular design this means an addition- 
al weight of 2 pounds, and the cal- 
culation is exactly the same as for in- 
terface service. This unit has a 24” 
diameter by 32” displacer having a 
volume of 126 cubic inches. If it were 
operating in a liquid having a specific 
gravity averaging 1.0, the correct dis- 
placer weight would be 126 x 0.036 
(weight of 1 cubic inch of water) or 
4% pounds plus 2 pounds for 6% 
pounds total. The exact weight of the 
displacer on specific gravity service as 
on level applications is not critical as 
long as the displacer volume is not 
excessive. Setting the weight so that 
the average operating gravity brings 
the unit to its mid-operating position 
helps to insure maximum adjustability 
in the field. 


Solids Level Control 


One very special development or 
adaptation of the displacement level 
measurement principle has been the 
use of a heavy duty torque tube as- 
sembly to support a special grid which 
is partially covered by a moving bed 
of solid particles. A typical installa- 
tion diagram is shown in Figure 8. 
Instead of the conventional displacer, 
a rather long funnel shaped grid fab- 
ricated by welding from stainless rod 
is hung from the torque arm on an ex- 
ceptionally rugged torque tube as- 
sembly. In order to visualize how the 
unit works, the bed of particles in the 
vessel must be thought of as always 
moving downward. In other words 
there is fresh feed always coming in 
from above and the lower control 
valve is partially open to let an equal 
amount out. This motion of the solid 
bed creates a friction drag on the grid 
which is substantially proportional to 
the level. 


Much of the basic work on this type 
of level measurement is being done 
by the Union Oil Company of Califor- 
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CONTROL VALVE 


LEVEL TRANSMITTER 
on ; 
CONTROLLER 





Figure 9 shows a typical design 
using Teflon both for the displacer 
and for a %” diameter solid Teflon ex- 
tension. The specific gravity of Teflon 
is approximately 2.1 and because of 
weight limitations, the basic volume 
is reduced to 60% of normal for stand- 
ard applications. 




















of the inside diameter or 20”. Uy 
actual service conditions, this 
would indicate the approximate 
ume of material in the tank over 
20” range rather than the 
level. An inch of level change at 
center would give twice the output g 
pressure change that would be o 
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the synchro timer and its applications 


to material handling 


and sorting operations 


By A. S. Burgoyne* 


Abstract: The primary purpose of this paper 
is to acquaint engineering personnel, industry, 
and material handling designers with a unique 
accurate instrument which is applicable, and 
in many cases, the most economical answer to 
difficult timing and sorting operations. The 
solution to most problems evolves into the use 
and tion of one or more combinations 
of 5 already designed and developed com- 
ponents, and if the designer or development 
engineer were aware of these simple com- 
ponents his problem could be made much simp- 
ler. 


HIS paper will cover the Syncro 

Timer as an instrument, a me- 
chanical brain for sorting application, 
and an auxiliary tool to gaging opera- 
tions, and will also go into detail on 
specific applications, such as: 1. Sort- 
ing or distributing oil drums in a ware- 
house operation. 2. Sorting sheet steel 
on a tinplate shearing line at speeds 
up to 1,000 feet per minute. 3. Sorting 
logs in a lumber mill operation. 4. 
Indexing and sorting on an inspection 
gaging machine. 5. Controlling the sort- 
ing of leather hides for areas. 

Recent developments utilizing the 
principle of the Syncro Timer will be 
disclosed. Specific reference is made 
to the Proportional Syncronizer which 
is a device for storing a meter indica- 
tion, proportional to the line or process 
speed and later releasing same at a 
given time or distance. 

The text will deal with a component 
Which has found its way into many 
interesting fields and applications, and 
will disclose a few of the uses to which 
the Syncro Timer has been applied. 


No simple direct words can explain 
what a Syncro Timer is any better than 
the name itself. It functions as a re- 
mote control, delayed action relay for 
controlling distribution on a conveying 
line, or sorting mechanism in syn- 
thronized relation to the movement of 
the processing line. It is a self-con- 
tained unit driven directly by the proc- 
®$ mechanism so that acceleration, 
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deceleration, or even stopping does not 
affect the accuracy of its performance. 


Simplicity in Design and Construction 


The Syncro Timer is simple in design 
and construction. It consists of a 


sturdy base with supporting arms for 
Around 


the timing wheel (Fig. 1). 





Fig. 1 


the periphery of the wheel are located 
pins 4” on centers to each other. They 
are held in place in the holes in the 
wheel by means of a spring and ball 
which permits lateral movement of 
the pins yet provides necessary friction 


Mounted on the Timer, in the 6 
o'clock position are two solenoids on 
either side of the wheel. Thus, each 
timing wheel represents two circuits 
which means that with each wheel of 
the Syncro Timer two distribution 
points or two classification stations or 
two sorting operations are available. 
Mounted on the same shaft as the 
wheel but independent of it are two 
switch arms which are adjustable 
through approximately 330° or within 
plus-minus 15° of the solenoid. At- 
tached to the extremity of the switch 
arm and in line with the pins is a 
switch which is closed only when a pin 
has been displaced from its normal or 
mean position. 


In operation a circuit can be initiated 
automatically from a gage or an op- 
eration cycle, or manually by means of 
a push button, when distribution is to 
be set up visually by an operator. The 
circuits may be used independently or 
can be used in tandem where only one 
circuit is required, thus providing 
twice the wheel periphery and twice 
as many pins. This method permits 
greater accuracy where space limita- 
tions and cost dictate the use of a 
small wheel. When the circuit is 
closed, the electric solenoid (2A) is 
energized and a pin is pushed out of 
line in the timing wheel (offset pin). 
As the timing wheel revolves, the offset 





Fig. 2 


for holding them in position. The 
timing wheel is driven either directly 
from the conveyer line or process 
mechanism, or through a gear reduc- 
tion unit which can be mounted on and 
become a part of the integral unit. 


pin describes a circular path until it 
makes contact with the _ sensitive 
switch (6D) located on the switch arm 
(5). The distance between the solenoid 
and the switch represents a ratio of 
the distance over which the timer is 
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operating. 

When the switch is closed the circuit 
of the operating or sorting mechanism 
is completed. The offset pin continues 
through the circular path until it 
passes through the centralizing cam 
(7), which pushes it back into its nor- 
mal or mean position in the timing 
wheel. As can readily be seen, solenoids 
(2A) and sensitive switch (6B) are in 
one circuit while the other circuit is 
composed of solenoid (2C) and sensi- 


constant which is determined 

by maximum usable pins 

total pins 

and minimum usable pins 

total pins : 
In calculations, use the figure given 
fus maximum then minimum figure 


shows the range of adjustment for 
distance less than basic distance. 
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Fig. 4 Syncro Timer Application 


tive switch (6D). 


The application engineering of this 
unit is quite simple and falls into two 
categories: when the unit is used on a 
conveyer line designed with push bars 
or other means of positively position- 
ing the article to be transported, the 
design of the Timer is such that each 
pin represents a conveyor push bar. In 
this manner very accurate positive tim- 
ing is accomplished. 


When the Timer is used in conjunc- 
tion with a free conveyer (not grav- 
ity), where the parts are placed at 
random without any positive position- 
ing, the following formulae develop the 
size of timing wheel to be used, the 
proper gear reducer, and the accuracy 
obtainable. 


L == distance in inches over which 
timing takes place. 

D = diameter of pulley or roll 
which determines the speed of mate- 
rial plus twice the thickness of the 
belt. 
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Total Ratio, between belt pulley and 
Timer is expressed by Total Ratio 


L 
Dx314l62C 


As standard gear reducers are avail- 
able in ratios 1/1, 9/1, 18/1, 27/1, 
36/1, 58/1, the external chain or gear 
ratio drive to the gear reducer is ob- 
tained by dividing Total Ratio by 
available gear reducer ratio. 


The theoretical maximum speed of 
the timing wheel to permit picking out 
one pin is: 

72 Pin Timer—17 rpm 
132 Pin Timer— 9 rpm 


248 Pin Timer— 5 rpm 


Accuracy = 
Ligh 


Maximum usable pins on Timer 


where Ll = Maximum accuraey 
given gear reducer and L = ' | 
for selected gear ratio. Solenoid gus 
of response 05 second for fi 
stroke. : 


The applications of the Synero Time 
are many and varied and are Not eq. 
fined to any particular industry OF Dry 
ess. Basically, it applies where 
is a problem of material handling, ggg 
ing, or classifying. The most Straight 
forward way of explaining the q 
of its operation and application is 
give specific jobs to which it has beg 








applied. 


Material Handling 


At a large refinery on the We 
Coast, which was being complet 
mechanized so far as material ha 
dling, shipping, and distribution wer 
concerned, it became apparent thi 
there was the need for a mechaniql 
brain or memory device to make t& 
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wheel used as indicated across the top scale. 
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process Workable. It involved the dis- 
tribution of 55-gallon oil drums from a 
warehouse to 36 different freight load- 
ing platforms or cars. A special 18 
Wheel Syncro Timer, Fig. 2, was de- 
signed with each wheel having 57 pins 
spaced 1%” apart and synchronized 
with the push bars on the conveyer, so 
that for a maximum distance of 280 
feet the Syncro Timer would see that 
each drum was properly shunted off 
the main conveyor line to one of 36 
laterals,with an accuracy in the ratio 
of .025” advance of wheel equal 1” ad- 
vance of conveyer. 









The drums were loaded on the con- 
veyer, traveling at 100 feet per minute 
in the warehouse with proper color 
coding or significant marking, so that 
the distribution operator could select 
the proper distribution point as the 
drum passed his control board station. 
The control panel consisted of 36 push 
buttons, each representing a lateral 
orloading platform. A lateral was also 
fepresented by one circuit on a timing 
Wheel, and thus, proper selection was 
made. This Syncro Timer enabled one 
Man to sort and distribute 55-gallon 
oil drums at the rate of one every three 
seconds. 















Another application involving mate- 
tial handling was engineered for in- 
sallation in an appliance manufactur- 
ing plant. The final inspection and 
assembly of refrigerators and stoves 
Were completed in the same general 
afea adjacent to a gravity conveyer 
0 the proper storage area according 
product itself. Each pin repre- 
either a refrigerator or a stove 
the corresponding switch arm lo- 
represented the distance to the 
lateral for shunting the product 
‘its proper storage area. Hence, 
' Operator was able to control the 
W of these two different products to 
Proper designation. 
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FEET BETWEEN A&B 


GRAPH 1. This graph shows the rpm of the wheel depending on 1) The number of feet of process 
line included in the period of the wheel (distance A to B); 2) The speed of the process line in feet 
per minute; and 3) The percentage of wheel used. TO USE GRAPH: Start at point representing 
the distance A to B and draw a vertical line to the curve representing the feet per minute of the 

From this intersection, draw a horizontal line to the line representing the percentage 


From this intersection, draw a vertical line 


and read the rpm of the wheel. An example is shown in dotted lines, with these figures: 
feet between A and B; 300 feet per minute for the speed of the process line; 70 per cent of the 
wheel is used. Under these conditions the rpm of the wheel is 1.68. 


% OF FULL SCALE 
4 bd B® 


proper itocation. When the log reaches 
the proper kick-off station the conveyer 
stops, it is removed from the conveyer 
by an electric solenoid operated hy- 
draulic ram. As the log falls off the 
kick-off station on to the conveyer, it 
actuates a limit switch, which auto- 
matically resets the solenoid circuit 
and starts up the conveyer. Here 
again, one operator can segregate and 
automatically sort logs in a sawmill 
operation which previously required 4 
or 5 men and operated on a much slow- 
er cycle. 


Sorting 

The application which brought about 
the original development of the Syncro 
Timer was in connection with tinplate 
shearing lines in the steel industry. In 
this operation (Fig. 4) strip steel in a 
continuous band is fed through a con- 
tinuous gage, a pinhole detector, roll 
levellers, and through a shear where 
it is cut into tinplate sheets. The prob- 
lem was to be able to gage the strip 
while in a continuous form, and still 
sort it 35 feet away, after it had been 
cut into sheets. 
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GRAPH 2. This graph shows the response lead error due to the wedge, Cpeptns eyes 1) The 
rpm of the wheel; 2) The time required for the input variable to change full scale; and 3) The 
percentage of the wheel used. Note that there is no error above .5 rpm for variables changing 
full scale in 3 seconds or less; Above .25 rpm for variables changing full scale in 6 seconds; Above 
.125 rpm for variables changing full scale in 12 seconds. TO USE GRAPH: Start at the point 
representing the rpm of the wheel. Draw a vertical line up to the curve representing the time 
required for the variable to change full scale. From this intersection draw a horizontal line to the 
line resenting the percentage of full scale the variable changes. From this intersection draw a 


ve line downward and read the lead error 


in seconds. An example is shown in dotted lines 


with these figures: rpm of the wheel is .15; The variable requires 6 seconds to change full scale; 


The variable changes 30 per cent of full scale. 


Still another unique application, in 
an entirely different field, is represent- 
ed by the use of a Syncro Timer, Fig. 3, 
in a sawmill for the sorting and dis- 
tributing of logs as they are conveyed 
from the river, or first storage area, 
to a specific graded storage area ac- 
cording to the kind of wood, as spruce, 
pine, fir, cedar, etc. An operator is 
located at the entry end of the con- 
veyer where the logs are loaded. He 
visually determines the type of wood, 
and by means of a push button, sets 
up the Syncro Timer for shunting the 
logs off the main conveyer into their 


The lead error is therefore 1.6 seconds. 


The Syncro Timer is driven from the 
drive of the shear so that it is syn- 
chronized and in proportion to the 
speed of the strip passing through. 
The continuous gage or the pinhole de- 
tector which detects slight pinholes in 
the strip, feed the signal automatically 
into the Syncro Timer, when an off- 
gage section of the strip has passed 
through or when a pinhole has been 
detected. Either signal operates the 
solenoid which displaces a pin. The 
pin travels around the wheel to the 
switch arm in the same ratio and re- 
lation that the strip passes through the 
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VARIABLE CHANGES FULL SCALE IN: 


3SEC.OR LESS 4SEC. SSEC. 6 SEC. 9SEC. I2SEC. 
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This graph shows the minimum number of feet per minute of the process line for 


which there is no lead error due to the wedge, depending upon 1) The number of feet of process 


line included in the period of the wheel (distance A to B) ; 
and 3) The time required for the input variable to change full scale. 
Start at point representing the distance to be included in the period of the wheel. 


2) The percentage of the whee! used; 
TO USE THE GRAPH: 
Draw a line 


vertically until the line representing the percentage of the wheel ‘that is used is reached. From 


this line to the line representing the time required for the variable to move full scale. 


From this 


intersection draw a vertical line downward and read the minimum number of feet per minute. 


An example is shown in dotted lines with these figures; 130 feet between A and B; 
the wheel is used; The variable changes at the- rate of 2 seconds for full scale. 


80 per cent of 
The minimum 


number of feet per minute of the process line for which there is no wedge error is therefore 82 


feet per minute. 


shear and times a sheet to the sorting 
gate. In many instances the speed of 
this line is upward of 1,000 feet per 
minute, and accurate sorting of off- 
gage or pinholed sheets is accom- 
plished. The size of the Timer, which 
is employed in the particular operation, 
is dependent upon the distance between 
the gaging element and the sorting or 
despatching gate. In some installa- 
tions such as on an electrolytic tinning 
line which not only cuts the sheets but 
also performs a continuous electrolytic 
tinning operation before shearing, the 
distance between the gage and the sort- 
ing gate is around 200 to 300 feet. In 
this instance, the largest timing wheel, 
namely 248 pins, is employed. 

A modification of the standard Syn- 
cro Timer, for this particular shearing 
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graph shows the maximum 


. This 
rpm at which the timer may be used, depend- 
ing upon the percentage of wheel used. 


application, has externally adjustable 
switch arms (Fig. 5) with a dial 
equivalent to the setting, calibrated in 
sheet length. This becomes necessary 
when the length of cut is varied over a 
wide range to insure the classification 
of tue particular sheet which was 
gaged in strip form. 

In the leather or tanning industry, 
the Syncho Timer is also applied to a 
sorting application. Here the hides 
pass through an area measuring ma- 
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chine and the size of the hide in area 
is indicated on a dial. When the opera- 
tor wishes to classify the hides into 
one of four zones, he uses a Two 
Wheel Syncro Timer and a panel board 
which is adjacent to his position at 
the machine, thus he is able to signal 
the dispatcher 50 feet away, as to the 
area of that hide. It then can be re- 
moved and placed in its proper loca- 
tion. The hide, after the area is meas- 
ured, passes through a washing and 
drying machine, it then comes to a ma- 
chine tender whose job it is to remove 
it from the conveyer. The use of the 
Timer in this application eliminated 
two operators and combined two opera- 
tions, thus representing a considerable 
saving in time and money. 


The Syncro Timer can be used in 
gaging machines or gaging operations 
for automatically sorting into any 
number of classifications, or on inspec- 
tion machines, such as in the manu- 
facture of electronic tubes where auto- 
matic rejection of a tube, for a specific 
element, is desired. 


The above explanations of applica- 
tions of this unique timing unit should 
give a complete picture as to what the 
Timer will accomplish and the many 
applications in the industrial field, 
which are open to its use. 


Industrial Applications 


There are many applications in the 
industrial field where it is desirable, 
and in many cases necessary, to store 
a meter reading for use at some later 
time in the process. The reason for 
storing this meter reading may be 
necessary in order to obtain a differen- 
tial between two meter readings in the 
same process. Each representing a 
particular portion of the material be- 





ing processed, or the requirement g 

anticipating an operation by mean. 
taking a meter reading before it bap 
pens, and releasing that meter Treading 
at the time it is happening for Contry) 
purposes. 


The Proportional Syncronizer ( 
6), an outgrowth of the Synero 
was developed to accomplish just thig 
It may best be defined as, a device fy 
storing the magnitude of a varying @ 
mension and reproducing that inf 
mation at a later period, in a proce, 
synchronized with the speed or mom 
ment of the processing line. 


In operation a meter reading is a 
plied to the memory unit or Propor. 
tional Syncronizer through a self 
ancing electronic control circuit. Thy 
device then stores the meter Teading 
The device, storing the meter r 
is driven from the process line in th 
same relation that the material is py 
gressing through the process and th 
advancement of the information in th} 
memory unit is in relation and prope. 
tion to the movement of the materi 
in both speed and distance. 

Around the periphery of an if 
wheel are located 360 pins on .09” cg 
ter thus providing practically a cm 
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GRAPH 5. This graph shows the ~y error is 
seconds of output behind input (not counting 
desired delay), depending upon 1) The percent 
age of full scale the input variable changes, ai 
2) The time required for the input variable & 
change. There is zero lag error for variabls 
requiring 3 seconds or more to change ati 
constant rate. 


plete circle of movable pins. 

In the base of the unit is locateda 
servo mechanism such as is found int 
potentiometric recorder. The signal 
for the servo mechanism is supplied ij 
the same power source as the input it 


MAXIMUM R.P.M. 






GRAPH 6. This graph shows the appre 
mate resolution of the wheel in 
which is meant the minimum distance ne 
cess line must move with a sustains’ — 
in input f~r the change in input to a 
duced in the vatput. The resolution “eon 
upon the number of feet of process line Bs: 
cluded in the period of the wheel used. 
faithfulness with which the output 3 
the input is subject to other factors 98 
in other graphs. 
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scale and the repeatability is within 
1 percent for a given set of conditions. 
The enclosed graphs are self-explana- 
tory. 

Graph No. 1 shows rpm of wheel as 
a function of the distance over which 
signal is to be stored, and speed of 


> in the 

is pre MOTOR 

and the 

h in the Fig. 7 Sketch of Proportional Syncronizer Application 

Prope dicating meter. The units are con- 

hater nected in parallel. As the input in- 
dicating meter varies so does the servo 

an ll" motor in the Proportional Syncronizer. 

19” cee This servo motor drives a wedge mech- 

& com anism which in turn displaces the pins 
in the timing wheel in direct propor- 

conalll tion to the signal input. The amount 


portional to, and in the same relation 
as, the movement of the meter pointer. 

A pick-up head is mounted on ad- 
justable arms in a similar manner to 
the switch arm on the Syncro Timer. 
It is a measuring head of the a-c 


se and direction in which it moves is pro- 
ee 
s, 
ec 


error in bridge type, and it measures the pat- 
= tern displacement of the pins as posi- 
ges, and tioned by the servo motor and wedge 
a mechanism. The wheel containing the 
ge ata 360 pins is driven either directly or 

through a suitable integrally mounted 

gear reducer, from the process line or 

process operation, such that one revolu- 
vated a tion is equivalent to the distance over 
nd ina which the impulse or meter reading is 


signal to be delayed. 


Possible Accuracy 
The accuracy of the Proportional 
Syncronizer is within 1 percent of full 
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line and percentage of the wheel used 
(distance from positioning wedge to 
pick-up head). From this graph the 
gear ratio is determined. 


Graph No. 2 shows an error that can 
be introduced into the Syncronizer be- 
cause of too rapid a change in input 
due to wedge shape. Note that if rpm 
of wheel is above 4% rpm, no such error 
in introduced. 


Graph No. 3 is similar to Graph No. 
2 but shows feet per minute of the line 
beyond which there is no error due to 
wedge movement on a rapid change. 


Graph No. 4 shows maximum rpm at 
which the Timer may be used as a 
function of the percentage of the wheel 
between wedge and pick-up head. In 
other words, there is a point beyond 
which the wheel speed exceeds the 
wedge speed. 
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« al Timer and Proportional Syncronizer to demonstrate his subject. 








Graph No. 5 shows lag error in sec- 
onds vs the percent of full scale change 
depending upon the speed at which the 
variable changes. 


Graph No. 6 shows the resolution of 
the Syncronizer vs the distance over 
which the signal must be delayed in 
terms of the percent of wheel used. 


An example of the application of the 
Proportional Syncronizer is in the 
processing of coated materials, where 
it is desired to know accurately the 
weight or thickness of the coating. A 
gage is employed te measure the base 
material continuously, Fig. 7, and the 
varying dimensional reading from this 
gage is fed into the Proportional Syn- 
cronizer. As the measured material 
progresses through the coating process, 
the meter reading progresses propor- 
tionally in the memory device. A gage 
is then employed to measure the base 
material plus coating. The reading of 
the first gage after being delayed in 
the memory unit, is subtracted from 
the reading of the second gage. 


Inasmuch as the memory unit has 
delayed the reading of the first gage 
an amount equivalent to the time re- 
quired for the given portion of the base 
material to reach the second gage, the 
difference in the two readings is a 
measure of the coating thickness of 
that portion. By the use of the Pro- 
portional Syncronizer, therefore, even 
though the base material may vary 
from portion to portion by amounts 
greater than the coating thickness, an 
accurate measure of the coating thick- 
ness only is obtained. 


Another example of where the Pro- 
portional Syncronizer is being applied, 
is in the control of a process. Strip 
steel, of varying thickness, is being 
formed into tubing and seam welded. 
The welding current must be varied 
in accordance with the thickness of the 
strip. If the current were held con- 
stant, and the material became thicker, 
a weak weld would result; and if the 
material became thinner, the seam 
would be burned. Since it is impracti- 
cal to measure the thickness of the ma- 
terial at the point of welding, it is done 
before forming into a tube. The Pro- 
portional Syncronizer is used to convey 
the information on thickness, between 
the point of measurement and the 
point of welding, and to control the 
welding current accordingly. 


Conclusion 


In conclusion, the apparatus describ- 
ed herein has been presented with de- 
sign detail, application formulae and 
application examples in order to pro- 
vide engineering personnel with a tim- 
ing device to aid in solving their many 
problems. 





Plan now to attend the ISA Tenth 
Annual Instrument-Automation Con- 
ference and Exhibit at Shrine Audi- 
torium and Convention Hall, Los 
Angeles, Calif., Sept. 12-16, 1955. 
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design of automatic time 
and sequence control systems 


for processes 


By Norman W. Gollin* 


Repeating Cycles For Batch 
Processes 


Cycle controllers for batch processes 
are sometimes used in conjunction with 
continuous processes. 

One or more ingredients used in the 
continuous process may have to be 
prepared in batches and held in a 
storage tank as one of the supplies to 
the continuous process. 

Frequently batch processes of this 
type are provided with completely auto- 
matic control. When one batch is 
finished and the process tank emptied, 
the control system repeats the cycle 
without waiting for an operator to 
depress the start button. 

A simple circuit for the cycle control 
timer was shown in Fig. 4 where the 


START TIMER MOTOR 


Fig. 4 Sustained Contact Starting Circuit 


timer runs as long as the sustained 
contact start switch is closed. When- 
ever the switch is opened the timer 
stops even though it may be in the 
middle of a cycle. 

More frequently it is desirable to 
have a circuit which will automatically 
stop the timer at the end of a complete 
cycle after the switch is opened. 

The circuit in Fig. 18 shows how a 
timer having a start solenoid can pro- 
vide continuous repeating cycles, stop 
at the end of the first complete cycle 
after the switch is opened and stop 
after one complete cycle. 

The cycle is started by depressing 
the START button. S1 closed on NO 
to drive the timer motor. Shortly after 
starting, S2 opens at NC to make the 
start button inoperative for the re- 
mainder of the cycle. It also closes 
on NO to light a signal indicating that 
the cycle is in progress. At the end 
of the cycle, if the selector switch is 
open or set for SINGLE CYCLE, S82 
will close on NC and S1 will open at 
NO to end the cycle. 

If the selector switch is set for 
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plication Engineering Department. 


Part One of Mr. Gollin’s paper was published 
in the April issue. 
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part 2 


CONTINUOUS, S2 will close on NC at 
the end of the cycle. Sl will open at 
NO but the timer motor will not stop 
because it now receives power from 
NC of S2 through the selector switch. 

Shortly after the start of the next 
cycle, S1 is made to close on NO. Then 
S2 switches from NC to NO. 

If the cycle timer does not have a 
start solenoid, the circuit in Fig. 19 
may be used. Depressing the start 
button advances the motor until S1 
opens at NC and closes on NO. 

At the end of the cycle the timer 
motor is stopped by Sl opening at NO. 
However, if the selector switch is 
closed for continuous operation, the 
motor will receive power through NC 
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Fig. 18 Repeating Cycles 
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of S1, thus, starting into the next cycle. 

Another method used to initiate the 
cycle automatically is to use end point 
contacts such as high level, temper- 
ature, time, etc. Assume that the batch 
has just been emptied and the switch 
is set to RUN. When the low level 
contact closes Fig. 20, the start solen- 
oid is energized and S1 closes on NO 
to drive the timer. Timer valves and 
switches operate in proper sequence to 
close the drain valve, fill and process 
another batch. Then S2 closes on NC 
and S1 opens at NO to stop the timer. 
When the high level or high tempera- 
ture contact closes, the start solenoid 
starts the timer which then progresses 
through the emptying phase. 

Some processes require that the cycle 
be repeated a predetermined number 





of times. The technique for doing thy 


is to substitute one normally clogej 
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Fig. 19 Repeating Cycles 


contact of a pulse counter in place of 
the continuous cycle switch in one a 
the circuits shown previously for pro 
viding continuous repeating cycles. The 
cycle controller will then stop at the 
end of the next complete cycle after 
the counter has counted out. A typical 
circuit is shown in Fig. 21. 

The desired number of cycles must 
first be set on the counter. The system 
is started by depressing the start but 
ton and energizing the counter clutch. 
Counter contact 1 closes to maintai 
a circuit to the clutch. Contact 2 cor 
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Fig. 20 Batch Measuring System 
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nects the count coil to the source # 
pulses for each cycle. This source i 
be any electrical function in the systel” 


that operates only once during 
cycle or it can be a separate 
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Fig. 21 Counted Cycles Using Counter 


in the cycle timer which is turned on 
and off momentarily once each cycle 
to provide the count. 

Contact 3 closes to energize the cycle 
controller motor. Operation during the 
eycle is like that for Fig. 19. 

When Sl opens at NC and closes 
on NO at the end of a complete cycle, 
power is supplied to the timer motor 
through other switches as described 
previously. At the end of each cycle 
$1 closes on NC but the timer will 
start into the next cycle as long as 
counter contact 3 is closed. When the 
counter has counted out, all three con- 
tacts open. The cycle timer will com- 
plete its cycle and then stop. 

Since a pulse counter provides a sus- 
tained contact, it is not convenient to 
restart the cycle controller through the 
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Pig. 22 Counting Cycles Using Stopping Switch 





se of a starting solenoid. However, 
itcan be used with any of the circuits 
above where a sustained contact is 
Used to maintain continuous operation. 

Fig. 22 shows how a stepping switch 
tan be used to count the number of 
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cycles. The system is started by ener- 
gizing the reset coil on the stepping 
switch. This causes the contactor to 
rotate back to the number 1 position. 
Each cycle of the process cycle con- 
troller causes the switch to advance 
one position. The cycles end after an 
open position on the stepping switch 
is reached. The circuit as shown will 
always provide two cycles and the op- 
erator permits the third and fourth 
cycles to occur by operating toggle 
switches wired to the 3rd and 4th posi- 
tion of the stepping switch. 


Load Circuits 


Any device operated by the timer 
and essential to the operation of the 
control system is considered a load 
device. Solenoid valves, motor start- 
ers, signal lights, etc., are operated 
by switches in the timer are included 
here. 
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Fig. 23 Circuit for Operating A and B 

















The majority of loads can best be 
controlled by separate switches in the 
timer. There are some advantages to 
using a separate switch for each load. 











Fig. 24 Circuit for Operating A or B 


The circuit is easy to check when in- 
stalled or trouble shooting when not 
complicated by numerous interlocks 
with other loads. If a modification 
must be made in the sequence or tim- 
ing of a given load, it can be adjusted 
independently without effecting other 
operations in the system. 

Fig. 23 shows unit A and a pilot 
light controlled by Sl. Unit B is con- 
trolled by S82. 

Not all operations are as simple as 
those described above. The control 
circuit may be of such a nature that 
units A and B must under no con- 
ditions be energized simultaneously. 

Solenoids A and B may be on the 
same valve. When A is energized the 
valve may be opened and when B is 
energized the valve is closed. Ener- 
gizing both A and B together may 
cause the solenoids to act against each 
other. One will gain control over the 
other. The solenoid not in control 
will draw excessive current and ever- 


heat. The actuating pins for switches 
S1 and S2 can be adjusted to prevent 
this and can also be adjusted to en- 
ergize both A and B simultaneously. 
Fig. 24 shows S82 wired as a two 
position selector switch. Unit A or B 
can be energized but not simultaneous- 
ly. Sl controls the power supply and 
operates either unit when closed on NO 
depending on the position of S2. 
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Fig. 25 A Operated Alone, With B and With C 


Even though it is desirable to con- 
trol each load from a separate switch 
in the timer there are conditions which 
make it necessary to operate one load 
by two or more timer switches. There 
may be so many operations required 
in a process that one must economize 
on the use of switches to prevent the 
need for a specially constructed timer. 
The timer may be installed and it is 
then discovered that additional units 
must be operated which were not con- 
sidered originally. 

Fig. 25 shows how load A can be 
controlled by Sl or S2. When Sl 
closes on NO, load A is energized. 
When S2 closes on NO, load B and 
relay 1CR are energized. Contact 1CR 
closes to energize load A. 
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Fig. 26 A Operated Alone, With B and With C 


Fig. 26 shows how this operation is 
accomplished with split contact micro- 
switches and no extra components. 

Fig. 27 shows two loads operated by 
one or more switches. Switch $1 
closes on NO to supply power to load 


151 














A 
NC. SicRI 
B 
+ ICR2 - 
N.C. 








Fig. 27 B Operates with A and With C 


A directly and to load B through con- 
tact 1CR1. S2 closes on NO to en- 
ergize load C and relay 1CR. Contact 
1CR1 opens to disconnect load A and 
contact 1CR2 closes, energizing load B. 

Another method for accomplishing 
the same operation is shown in Fig. 
28. 
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Fig. 28 B Operates with A and With C 


The total length of cycle may be so 
long that the minimum spacing of pins 
on the cycle timer will not provide the 
short timing required for the fastest 
operations. (Bumping a press for ex- 
ample). Fig. 29 shows how two timer 
switches can be used to provide an 
operation that is shorter than the 
minimum attainable with a single 
switch. Sl closes on NO to energize 
the load and shortly afterward S2 
opens at NO to de-energize the load. 
When S1 closes on NC the load is 
again energized but shortly afterward 
S2 opens at NC to open the circuit. 


Auxiliary Timing 

Timing between the various opera- 
tions in a batch process is usually ac- 
complished by the master timer which 
contains all the switches and valves. 
Occasionally one timing period be- 
tween two successive operations is so 
long that it cannot be obtained on the 
master timer if it has a time range 
that provides convenient adjustment 
for the shorter timing periods. This 
long time period is best controlled by 
a separate independently adjustable 
timer called an auxiliary’ timer. 
Another use for an auxiliary timer is 
to time periods in the cycle that may 
require frequent changing. 

Fig. 30 shows a commonly used 
method for stopping the master timer, 
starting the auxiliary timer and when 
timed out, restart the master timer. 
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S2 closes on NO to energize the 
auxiliary timer and supply power 
through the NC contact of the auxil- 
iary timer to load A. At the same 
time S1 opens at NO to stop the Master 
Timer. When the auxiliary timer has 
timed out, its load switch opens at NC 
to de-energize the start solenoid of 
the Master Timer. S1 closes on NO to 
drive the timer motor M. 

A starting solenoid is not used in the 
circuit shown in Fig. 31. The master 
timer may be used as a fast rotating 
step sequence control. The start but- 
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Fig. 29 Short Switching Time 


ton is held down to drive the timer 
motor until Sl opens at NC and closes 
on NO to light a signal indicating that 
the cycle is in progress. At this time 
S2 is closed on NC to drive auxiliary 
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Fig. 30 Auxiliary Timing 


timer A and energize load A. When 
the auxiliary timer times out, load A 
is de-energized. Auxiliary timer 
switch closes on NO to drive the 
master timer to the next stopping posi- 
tion. It is assumed that other switches 
and valves in the Master Timer per- 
form necessary process operations dur- 
ing the time the master timer is run- 
ning. The next hold period is timed 
by auxiliary timer B. S2 and S3 op- 
erate together. S2 opens at NC to 
break this circuit to auxiliary timer 
A and it closes on NO to supply power 
directly to the remaining circuit com- 
ponents. S3 opens at NO to break the 
direct circuit path to the Master Timer 








ss 
Motor and it cioses on NC to energy 
auxiliary timer B. The operation thy 
repeats as described above. ; 
Increasing the Number of Circuits 
Available With a Given Number 
of Switches 


When working out control Circuits 
the problem frequently arises where 
there are more devices to operate 
circuits required than there are switg, 
es available in the timer. Timers ay 
available in standard sizes and it may 
be more economical to use one of the 
following techniques rather than g0 
to the next standard size to gain oneg 
two additional circuits required. 

One of these circuits may be the 
practical solution if additional oper. 
tions are now required on an old 
stallation and the timer has no gpag 
for additional switches. 

Fig. 32. Three circuits with ty 
switches. This circuit technique wa 
used previously in starting cireuits 
The number of circuits obtained 
this circuit technique is one more thay 
the number of switches used. 
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Fig. 33. Four circuits using tw 
switches and one relay. Note that th 
circuits are numbered so a minimuy t 
number of switching operations a t 


performed in traversing the series. 
When using these circuits we should 
be sure to consider what may happal 
in case the power is shut off moma 
tarily. In order to obtain circuit No 
4, for example, S2 is closed on NOt 
energize relay 1CR. Contact 1CR3 is 
closed to provide circuit No. 4. If the 
power supply is shut off relay 1CR#& 
de-energized and the system reverts 
back to Circuit No. 1. When the power 
comes on a pulse will be given to Cit 
cuit No. 1 before relay 1CR is agail 
energized. If the device connected 
Circuit No. 1 requires only a@ shot 
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pulse to operate, such as the sta 
solenoid in a Timer, there will be 
unwanted operation performed. 

Using a mechanically held 
(one having two coils and a lateh 
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wer failure protection 
yen oe hast. See Fig. 34, S2 closes 
on NC to position relay 1CR so con- 
tacts 1CR2 and 1CR4 of Fig. 33 are 
gl $2 closes on NO, the relay is 
latched in position with contacts 1CR1 
and 1CR3 closed. 
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Fig. 32 Three Circuits With Two Switches 

















Fig. 35. Eight circuits from three 
switches and two relays. This circuit 
is a further extension of that shown 
in Fig. 33. The circuits are numbered 
so the least number of switching opera- 
tions are required to move through the 
circuits in numerical order. 

This circuit principle can be used 
to multiply the number of circuits ob- 
tainable with a given number of 
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Fig. 33 Four Circuits From Two Switches and 
One Relay 











switches. The number of circuits will 
be 2" where n is the number of timer 
switches used. 

If another switch and relay are 
added to the above circuit, 16 circuits 
tan be obtained. This last relay will 
Tequire 8 sets of SPDT contacts. It 
May be necessary to use two relays 
With coils operated in parallel if a re- 
lay having the correct number of con- 
tacts is unavailable. 
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Fig. 34 Controlling a Latch Type Relay 


A rearrangement of the circuit 

in Fig. 36 will divide the con- 
E More equally between the relays. 
‘By using these circuit techniques it 
 * Possible to obtain 256 circuits with 
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Fig. 35 Eight Circuits From Three Switches 


and Two Relays 


a timer having eight switches and a 
few relays. In order to obtain this 
many circuits an equal number of 
stopping points (See Diagram in Fig. 
35) are required on the timer. Most 
timers aren’t built to provide this 
many stopping points. 
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Fig. 36 Eight Circuits From Three Switches 
and Two Relays 














The disadvantage of this method for 
increasing circuits to more than the 
number of timer switches available is 
that only one circuit can be energized 
at a given time. Note that this circuit 
technique provides circuits like those 
obtainable on a multiple position selec- 
tor switch having a common contact 
which can be made at any one of sev- 
eral points. See Fig. 37. 

Fig. 38 shows a modification of the 
method for simultaneously providing 4 


load circuits and 4 timer starting cn- 
cuits with 2 switches and 2 relays. 

With switches in the position shown, 
load No. 1 is energized from point 1, 
Contacts 1CR1 and 2CR1. 

When LS1 closes, power is supplied 
through 2CR5 and 1CR3 to the timer 
motor. The timer advances to posi- 
tion 2 where S1 closes on NO to en- 
ergize 1CR. 

Contact 1CR1 opens to stop the 
timer and de-energizes load 1. Con- 
tact 1CR3 opens to prevent feedback. 

Contact 1CR2 closes to energize load 
2. Contact 1CR4 closes to connect the 
timer motor M to LS2. 

When LS2 closes, the timer motor 
again starts to advance the timer to 
the next stopping position, etc. 
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Fig. 37 Selector Switch 
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Part Three and Conclusion will be published in 
the June issue. 
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automatic intelligence gathering systems 


By Rebert K. Stern* 


NTIL recently measurements of 

pressure, temperature, flow, 
weight, speed, stress, level and other 
variables of concern were convention- 
ally taken from indicating or graphi- 
eal recording. instruments and man- 
ually converted into usable numerical 
form. This time-consuming manual 
tabulation of measurable variables is 
inherently costly. The data thus log- 
ged loses value and reliability by the 
time lag between measurement and 
tabulation and because of the possibili- 
ties for human error. Seldom is an ac- 
curate log kept during emergency 
conditions. Where automatic compu- 
tations are planned, it may be neces- 
sary to again manually transform log- 
ged data into a form suitable for com- 
puter input. 

To eliminate these inefficiencies, Au- 
tomatic Loggers are now available 
capable of automatically tabulating es- 
sential variables, together with time 
of recording, on electric typewriters 
and other digital recording devices. 
In addition to a printed record, the 
Automatic Logger produces a punched 
tape output which may be used to feed 
essential information, properly identi- 
fied, to computers for automatic mate- 
rial-balance and yield accounting. The 
punched paper tape may be physically 
transferred to accounting departments, 
or its content may be continuously 
transmitted over a two-wire telephone 
line. Digital information on punched 
tape may also be fed to computers em- 
ployed for quality and efficiency con- 
trol. The speed with which the Auto- 
matic Logger tabulates essential oper- 
ating data for accounting and control 
purposes makes it possible to readjust 
operating conditions minutes and even 
hours earlier for more efficient pro- 
duction. 

Prior to recording of data, computa- 
tions may be performed by the Auto- 
matic Logger on input measurements. 
For example, instantaneous flow meas- 





*Manager, Data Reduction & Automation Di- 
= Fischer & Porter Company, Hatboro, 
‘a. 

Presented at “The Automatic Plant Sym- 
posium”, sponsored by the Philadelphia Sec- 
tion, Instrument Society of America, on De- 
cember 3, 1954. 


154 


urements are calculated from square- 
law pressure inputs and then integrat- 
ed and recorded as total flow or aver- 
age flow rates. Thus the Automatic 
Logger may be used to perform essen- 
tial analog computer operations before 
data is tabulated. 


At hourly or other pre-set intervals 
all measurements are logged, with suc- 
cessive readings of the same variable 
appearing in a single vertical column 
so that the log may be rapidly scanned 
for indication of trend. Between 
these tabulations at fixed intervals, 
the Logger may be employed to con- 
tinuously scan all inputs. If condi- 
tions are normal, with measurable 
variables falling within pre-set high 
and low limts, no recording occurs. If 
conditions become abnormal, an aud- 
ible alarm is sounded and a recording 
cycle is initiated. At the operator's 
option all variables, or only abnormal 
ones, are recorded. 


Input measurements for the Auto- 
matic Logger may be obtained from 
conventional pneumatic and electrical 
primaries, making it possible to in- 
stall the logger at existing process and 
production facilities. Conventional 
instrument components are employed 
where possible in the construction of 
the Logger so that maintenance can 
readily be performed by instrument 
maintenance crews presently employed 
by industry. 


Essential to the operation of the 
Automatic Logger is the “Digi-Coder” 
analog-to-digital converter which con- 
verts input shaft positions to electric 
contact positions capable of operating 
electric typewriters and other digital 
devices. Magnitudes of temperature, 
pressure, level, flow or any function 
which may be transformed into a shaft 
position by means such as a self-bal- 
ancing potentiometer, can be automati- 
cally tabulated in digital form. No 
further data conversion is required. 
Methods previously employed for digi- 
tal conversion involved high speed 
electronic circuitry using pulse techni- 
gues. Because of size, complexity and 
sensitivity to environmental condi- 


tions, this equipment was not suitahy 
for industrial installation. The ee 
tro-mechanical digital converter ill» 
trated made conversion and, hence, ay 
tomatic logging possible under th 
rugged operating conditions of indy 


trial installations— at a cost whid | 


justifies its consideration as a new@ 
proach to instrumentation. 
Thermocouple, strain gauge, a 
other signals received by the Logge 
in electrical form are connected 
stepping switches which act as poiit 
scanners. On actuation by program 
ming pulses, these stepping switchs 
feed the input signals in a fixed 
quence to the self-balancing potenti¢ 
meter and select the proper potentio 
meter range for the input to be read 
Means are provided for adjusting p» 
tentiometer ranges so that the Logger 
can record measurements as true input 
values instead of as percentage of a 
arbitrary output scale. Only one ale 
log-to-digital converter is required. I 
is geared to the output shaft of the 
self-balancing potentiometer and feet 
digital data to the electric typewrite 
and tape punch. The automatic pw 
grammer governs the frequency @ 
printing, which may occur at any pe 
set interval; most commonly, from if 
minutes to one hour. During em@ 
gency conditions the printing may ® 
controlled manually or automaticall] 
programmed at a more rapid mt 
Between pre-set print cycles a cm 
parison network is connected betwe@ 
the point scanners and the selfi® 
ancing potentiometer and the 
matic Logger is used for only 
inputs which exceed or fall short off 
range of values designated as no 
Index adjustments are provided to pi 
set the limiting values of the normal 
range. All inputs are sent in seque 
from the point scanners to the ¢ 
parison network. If an input is 
mal the comparison network keys @ 
programmer which steps the pom 
scanner to the next input without ® 
cording. If the input is abnormal 
signal is transferred to the self-balam 
ing potentiometer and its value, 
gether with time of occurrence, 
recorded. : 
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Variable measurements received as 
3.15 PSIG pneumatic signals are con- 
verted to electrical form in a trans- 
ducer manifold and are thus received 
py the point scanners. Flow integra- 
tion and any other analog computa- 
tions are also performed ahead of the 
point scanners. All operations, how- 
ever, are performed within the Logger 
itself. The self-contained Logger may 
be placed in operation by connecting 
the electrical and pneumatic signals 
to be recorded, and providing 110-volt 
ac. power. No auxiliary equipment 
js required. Since all inputs are read 
sequentially through a single self- 
palancing potentiometer and “Digi- 
Coder” digital converter, space re- 
quirements for the Automatic Logger 
are considerably less than that of con- 
yentional instrumentation. 


Equipment Description 


A description of a typical Automatic 
Logger manufactured by my company 
follows: 


1. Once an hour, or at other pre-set 
intervals, the Logger automatically 
records all variables on an auto- 
matic typewriter which produces, 
simultaneously, a tabulated digital 
log and punched tape storage. At 
the beginning of each readout cycle, 
time is recorded to the nearest 
minute. 


. The tabulated digital log is record- 
ed on a preprinted set of forms, 
having main and individual column 
headings, specifically prepared to 
meet operating requirements. 


. The operator may manually initiate 
a readout cycle by push button, or 
may vary the frequency of the au- 
tomatic readout cycle by rotating 
one control. 


. A fully enclosed cabinet, measuring 

approximately 244 x 4% x 8 ft. is 
furnished to house all pneumatic 
and transducing equipment as well 
as all relays, stepping switches, pro- 
gramming devices, potentiometers, 
power supplies, indicating lamps, 
controls, etc., required for opera- 
tion. 


A two-pedestal-type console, meas- 
uring approximately 30 inches high 
with a top surface 38 x 78 inches, 
is supplied for mounting the digital 
output equipment. The desk con- 
sole is arranged for automatic re- 
mote operation and the only inter- 
connections between the cabinet and 
the console are electrical. 


§. All components required for opera- 


tion of the Automatic Logger are 
installed and wired into these en- 
closures. 


The cabinet is provided with gas- 


doors and connections for an 
alr purge line. The doors of the 
fielosure are interlocked so that 
ening them automatically de-en- 
ergizes the equipment. Integration 
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Fig. 1 An Automatic Logger with Access and Equipment Doors of Cabinet open. 


is performed continuously regard- 
less of door position, since the in- 
tegrators meet hazardous area re- 
quirements. Thus the equipment 
may be_ serviced 
readings without 
data. 


Principle of Operation 

(Refer to Block Diagram, Figure 3) 
Electrical Inputs: Electrical signals, 

including thermocouple emfs., are fed 


directly into the point selector which 
is, in essence, an automatic program- 


between hourly 
of essential 


loss 


FIRST SENSING HEAD 







SECOND SENSING HEAD 


READ OUT 
SOLENOID 


INPUT SHAFT 
AND PINION 


INTERSTAGE REDUCTION 
GEARING 


SENSING WHEELS 
(SECOND CODING DRUM) 


Fig. 2 A “Digi-Coder” Electro-Mechanical Digital Converter. 
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Fig. 3 Block Diagram for an Automatic Logger. 


mer. It selects all input signals in a 
pre-arranged sequence, feeds the signals 
into the proper measuring instrument, 
changes the input circuitry in accord- 
ance with the type of input being re- 
ceived (flow, pressure, temperature) 
and selects the proper range in the di- 
viding and decoding network. The 
leads from all inputs (precision po- 
tentiometer or thermocouple) termi- 
nate at the point selector switches. 
All of the contacts for these input 
signals are gold-plated to insure 
trouble-free service. 


Usually two self-balancing measur- 
ing instruments are provided with the 
Automatic Logger. One of these is 
a potentiometer with calibrated slide 
wires for various thermocouple ranges. 
Special linearizing slide wires are pro- 
vided in order to produce linear shaft 
rotation output for non-linear inputs. 
A “Digi-Coder” digital converter is 
geared to the bull-gear of the self- 
balancing instrument and _ converts 
shaft position to digital output. The 
digital output of the “Digi-Coder” digi- 
tal converter is fed to the dividing and 
decoding network. 


The other instrument, used for in- 
puts from the flow and pressure trans- 
ducers, has a resistance-type bridge 
circuit. Figure 4a _ shows its 
schematic diagram. The flow or pres- 
sure input circuit consists of either the 
readout- or integrating- potentiometer 
—discussed under “Flow Inputs (to be 
integrated)”— and a range-adjust po- 
tentiometer. As each input is switched 
to the measuring circuit by the point 
selector, the instrument will seek a 
new balance point on its slide wire, 
depending on the position of the mov- 
able arm on the readout- or integrating- 
potentiometers. 


Flow Inputs (to be integrated): 
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Flow measurements to be integrated 
are received as 3 to 15 PSIG pneu- 
matic signals from conventional pres- 
sure transmitters. These signals are 
converted into electrical signals by a 
comparator and an accumulator. The 
comparator is a differential pressure 
element consisting of two chambers 
separated by a limp diaphragm. As- 
sociated with this limp diaphragm is 
an electrical contact assembly. The ac- 
cumulator consists of a precision po- 
tentiometer driven through a slip 
clutch and differential mechanism by a 
synchronous motor, and by a zero re- 
set motor. Also associated with the 
accumulator mechanism are 1) an in- 
tegrating clutch which, when ener- 
gized, allows the synchronous motor 
to drive the precision potentiometer 
and 2) a mechanical memory circuit 
which stores energy by mechanical 
means during a readout. 


Figure 5 shows schematically a 
typical flow input circuit. The 3 to 15 
PSIG input signal is connected to one 
side of the comparator. The other side 
of the comparator is connected to a 
limited volume manifold, common to 
all flow inputs. The pressure in the 
manifold is determined by a pneumatic 
transmitter operating from a 2-RPM 
synchronous motor through a square- 
law cam (for square root extraction). 
Manifold pressure continues to sweep 
from 3 to 15 PSIG and back to 3 psig 
at a rate of 2 full cycles per minute. In 
this service the transmitter acts as a 
common transducer for all flow inputs. 


At the start of each sweep cycle all 
integrating solenoids are energized be- 
cause all input pressure signals equal 
or exceed 3 PSIG. The integrating 
synchronous motors continue to drive 
their respective potentiometers until 
the rise in manifold pressure opens the 


contacts of their respective differey 
pressure elements. Therefore, q 
a sweep cycle, each potentiometer 4 
vances by an increment linearly pre 
portional to the time required for 
manifold pressure to equal the 
pressure signal of that potentig 
Since this time is proportional to 
square of the pnuematic input sign 
a linear relationship is established jp 
tween flow signals and the increm 
advancements of their integrating jp 
tentiometers. Manifold Pressur 
sweeps continuously, causing eygy 
potentiometer advancements, the sun 
of which is an integral of flow. Ng 
mally the accumulator is allowed § 
integrate flow for an hour, when, 
readout automatically takes place, 


ial 





At the start of a readout cycle 
dividual brake assemblies on the 
cumulators are energized, “locking wf 
flow measurements simultaneous, 
Thus, while a sequential readout my 
take from 1 to 7 minutes, all flows ay 
measured at the same time. During 
the sequential readout of the ine 
grated flow measurements, integrating 
motors are not allowed to drive th 
shaft of their precision potentiometay 
on the accumulators. The memoy 
solenoid and brake holds the readou 
petentiometers motionless. As inte 
gration continues during the readom 
cycle the integrating motor continua 
to operate, but stores measuremelil 
data received during readout inj 
spring mechanism. 


At the end of a readout, other tha 
one occurring at the end of a flow# 
cumulation cycle, the memory sd 
noids are released and the sprig 
mechanisms used to store flow dal 
unwind, turning their precision pote 
tiometers through the same Troe 
tional distance they would have tt 
versed had they been continuously 
connected to the integrating motom 
Should a particular readout cycle al# 
constitute the end of a flow accumile 
tion cycle, a signal causes the zeroilf 
motors to drive their integrating 





































































































































































| ab 
| 
| Z 
| yh + 

ie ¢ af) 
| ‘' AMPLIFIERS]: = | | 3 TH 
| RE ifs 
| } we 

a 

Rice seas aes a 







Figs. 4-a (top) and 4-b Electric M 
Circuits used in F&P Automatic Logget 











ISA Jo 








arly 


pcget 


, ing Re ae” a A 





ished be 
Tem 


mo & 
2k 


the sup 
yw. 
lowed 
when ¢ 
lace, 


cycle iy 
1 the a 
king j 
dout may 
flows an 


the inte 
tegrating: 
drive th 
tiom J 
memory 
e re t 
As ile 
> readott 
continug 
surement 
mut in a 


ther than 
a flow a 
ory sdle 
e spring 
flow data 





ion potel 
me role 
have tr 
tinue 
= me 
cycle 
accumule 
1e PTO Y 
rating pi 

















rs to the zero position. A 
psn between the integrating 
motors and the zero reset motors al- 
jows reset action without interruption 
of integration. After a 40-second 

od allowed for zeroing, the memory 
solenoid and brake is released. Again 
the spring mechanisms, in unwinding, 
turn their integrating potentiometers 
through the same rotational distances 
that would have been traversed had 
they been connected to the integrating 
motors during the readout and reset 


periods. 


Zero reset of the flow potentiometers 
normally occurs automatically only 
after the hourly readouts (and 24-hour 
readout if desired). Manual readouts, 
or a readout actuated by the adjustable 
timer, normally will not cause the flow 
potentiometers to reset. Zero reset, if 
necessary, can be accomplished at any 
time by a key-operated switch on the 


control panel. 


Integrated flows are thus set up as 
electrical signals on the integrating 
potentiometers and are read in se- 
quence as described under “Electrical 
Inputs”. Temperature, pressure and 
other variables to be averaged are 
measured and stored as described 
above for integrated flow inputs. 


Other Pneumatic Inputs: Other 
pneumatic inputs received as 3 to 15 
PSIG signals to be recorded as in- 
stantaneous values are converted into 
electrical form by similar means. A 
comparator and a readout potentio- 
meter are employed for each input. 
The readout potentiometer consists of 
a precision potentiometer driven 
through a slip clutch and differential 
mechanism by a synchronous motor 
and a zero reset motor. The compara- 
tor is the same device described for 
integrated flows. 


The input pressure is connected to 
one side of the comparator while the 
other side is connected to a manifold 
common to all pressure comparators. 
Pressure in the manifold is determined 
by a pneumatic transmitter, operating 
as a transducer, from a synchronous 
motor through a linear cam. A pres- 
sure transmitter is operated at the be- 
sinning of cach readout cycle, causing 
the pressure in the manifold to vary 
linearly from 3 to 15 PSIG. When 
Manifold pressure is 3 PSIG, all syn- 
chronous drive motors are energized 
through their comparators, since all 
input pneumatic signals equal or ex- 
ced 3 PSIG. These synchronous 
Motors continue to drive their respec- 
tive potentiometers until the rise in 
Manifold pressure opens the contacts 
of their comparators. When the mani- 
fold pressure rises above 15 PSIG and 
all the potentiometer drive motors are 

ergized, the motor driving the 
Pressure transmitter is stopped by the 
action of the cam-operated micro- 
switch. 


Pheumatic inputs to be recorded as 
taneous values are thus set up 
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Fig. 5 Pneumatic Transducer System for Multiple 


as electrical signals on the readout po- 
tentiometers and are read in sequence 
in the same manner as other electri- 
cal and thermocouple emf input sig- 
nals. Regardless of the time required 
for sequential readout, all inputs were 
measured simultaneously in a single 
sweep cycle. At the end of each read- 
out, the readout potentiometers are re- 
set by the action of the zero reset 
motor. The system then remains de- 
energized until the next readout. 


The pneumatic transducer systems 
provide for pneumatic-to-electrical con- 
version by means of a single cen- 
tralized transducer — a pneumatic 
transmitter operating as a sweep gen- 
erator. All other components of 
the transducer system, regardless of 
the number of inputs, are linear, im- 
pulse-duration elements requiring no 
field calibration. They are completely 
interchangeable from a common stock 
and can be removed and replaced with 
a single screwdriver and with out re- 
check or calibration of the system. 


Most components have a life expect- 
ancy in excess of 10 years. The com- 
parators are accurate to plus or minus 
4%” of water over a temperature range 
of minus 5 to plus 150° F. will with- 
stand over-pressure in either direction 
of 200 PSI. The unique bellows mater- 
ial is noted for toughening with age 
and is rated at 25,000,000 flexures. The 
advantage of the comparator over an 
amplitude-sensitive device such as a 
non-linear bellows is obvious. The ac- 
cumulators, in the case of integrated 
flow, and the readout potentiometers, 
in the case of instantaneous pneumatic 
signals, are manufactured with slow 
moving méchanical parts which can be 
expected to give trouble-free perform- 
ance indefinitely. The synchronous 
motors run continuously and in such 
service have a life expectancy of about 
10 years. All these components are 
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Flow Integration. 


easily disconnected and may be re- 
placed rapidly without shutting down 
the Automatic Logger and without re- 
calibration or system recheck. 


Similarly, the pneumatic transducer 
system employed is easily rescaled, 
when scale changing is desired, without 
recalibration or shutdown of the Auto- 
matic Logger. Scale changing is a 
mechanical adjustment wholly inde- 
pendent of the pneumatic transducer 
system. Thus, with the exception of 
the self-balancing potentiometer and 
pheumatic transmitter, the entire Au- 
tomatic Logger is unitized in quick- 
disconnect components which are in- 
terchangeable and may be replaced at 
any time without affecting system op- 
eration or calibration. 


The discussion of integrated flow 
has been limited to flow printed as 
accumulated totals in barrels, gal- 
lons, etc. For average flow (bbls./hr., 
gals./hr., etc.) the operation of a 
switch on the control panel adds-a 
motor-driven precision potentiometer 
to the circuit shown in Figure 4-a and 
modifies it to that shown in Figure 4-b. 
The slider “C” is driven by a syn- 
chronous motor so that “C” moves 
from “A” to “B” in one hour. The op- 
eration of this circuit can be seen by 
an analysis as follows: 


where T = time in terms of 0-1 hour 
at balance E, = E, 


E, = E, (T) 
R, 

- p B= E,(T 
R, (T} 


“ § -(4)(4) 


It will be seen that the balance point 
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Fig. 6 Pneumatic Transducer System for Multiple Pneumatic Signal Readout. 


E, 
on the instrument ( E 





) and conse- 


quently the position of the “Digi- 
Coder” digital converter, is independ- 
ent of the value of E and depends only 


on the ratio ( za ) ana %. 


A “Digi-Coder” digital converter is 
geared to the bull gear of each instru- 
ment. A digital dividing circuit is em- 
ployed at the output of the “Digi- 
Coder” digital converters so that the 
same accuracy may be obtained re- 
gardless of differences in range. For 
example, the circuitry is such that the 
range of 0-1500, 0-750, 0-375 and 0-137 
all employ full scale deflection of the 
self-balancing potentiometers. 


Discussion 

Automatic data handling has been 
resolved by the above techniques to a 
form compatible with the present-day 
requirements of industry both as to 
eost and reliability. It is suitable for 
installation with existing pneumatic 
and electrical control systems and will 
not become obsolete with the installa- 
tion of the more automatic control sys- 
tems of the future. Installed costs are 
comparable with those of conventional 
instrumentation. 


In respect to reliability and main- 
tenance costs automatic data handling 
systems also compare favorably with 
conventional instrumentation. The 
stepping switches used are suitable for 
250 million steps and are equipped 
with gold-plated contacts to reduce 
contact resistance and increase accur- 
acy. With 10 points per switch and al- 
lowing for a recording every half hour, 
a life expectancy of 30 years is ob- 
tained. Voltages are at thermocouple 
level. What voltages are used in the 
pneumatic system is not important 
since the resistance-bridge circuit al- 
lows the use of any reference voltage. 
The “Digi-Coder” digital converter 
gives 5 million readouts without re- 
placement and a life expectancy of five 
years. The same techniges used to 
avoid ambiguity have also lengthened 
life and reduced the effect of wear. It 
is actually possible to remove teeth 
from the gearing between the first and 
second drums without changing accur- 
acy or getting a spurious reading. The 
coding protuberances which energize 
the contacts can wear to half normal 
width before giving spurious readings. 
Many components, being identical to 
those used in conventional instrumen- 
tation, will give corresponding life. 

Self-checking devices to assure con- 
tinuing accuracy of Automatic Loggers 
are readily provided. For electrical 
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input one check channel can be gy 
plied to print out either at the hes. 
ning or end of each readout cycle, ¥ " 
channel should read 1000 or op 
other convenient round number; te 
cording of any other value signals 4) 
existence of an error. A Single png 
matic channel is employed for & sim) 
lar calibration check of each comme 
pneumatic transducer. 


The role of conventional Tecordey 
with Automatic Loggers has been th 
object of considerable comment, As 
standby devices, to provide records 
case of Logger failure, the conventig. 
al recorders have but little progpe: 
The central equipment in the Ay 
matic Logger is a small portion of 
entire system, cost-wise, so it is py 
sible to have two self-balancing » 
tentiometers and two digital conye, 
ters with two automatic typewrite; 
Thus rather complete reliability @ 
be obtained, comparable to having; 
space graphic recorder at each statiq 
More likely to endure for some tip 
is the use of graphic recorders f 
quick observation of changes in tra 
and for secondary exhibition of erij 
cal control station magnitudes. Hop 
ever, the use of an extra typewrile 
permits reading out the critical % 
tion values—either steadily or durig 
emergencies—at intervals of a fa 
seconds and there is justification forth 
view that a series of neatly group 
digital readings permit easier ai 
more exact trend analysis than ay 
commonly used graphical recorder. 


On this basis, automatic data ha 
dling deserves industry’s consideratin 
today, as an alternate to convention 
analog instrumentation, to eliminak 
costly manual data handling ani 
manipulation, to obtain better quality 
control and increased production ail 
to simplify instrumentation requir 
ments.—END. 










Fog Applications of Cutting 
Fluids Studied by ASTE 


Newest project of the ASTE 
search Fund Committee will be an 
vestigation into the applications of at 
ting metals with fog or mist. 


Main objectives of the research W 
be to determine the advantages @ 
limitations of the method, obtain @ 
resentative metal cutting performalt 
data, sketch out fields for further sti@ 
as indicated by project findings 
present the results in terms of pres 
theories on fog application. 


















A survey of literature covering @ 
uses of fogs as applied to cutting tod 
and bearings and those used in 1@ 
transfer will comprise the initial B 
of the project. : 


This project stemmed from the # 
gestions of the Machine Tool and 
Cutting Laboratories of Massachuséé 
Institute of Technology. MIT 
tory personnel will perform thet 
sary investigations, complete the . 
alyses and prepare final reports. 
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the measurement of flow 


with density compensation 
as applied to liquids and gases 


By Henry W. Stoll* 


Abstract: A growing interest has been evi- 
denced in the technique of measuring and con- 
trolling the flow of liquids and gases wherein 
full density compensation is included. The 

r treats this problem by initially show- 
ing what factors must be satisfied in the flow 
equation and then suggesting what type of 
instrumentation should be employed to meet 
the requirements. Multiplying and dividing 
linkages and the pneumatically adjusted ratio 
controller are discussed as applying to this type 
of measurement. 


NTEREST has been steadily in- 
eons in the measurement of flow 
of both liquids and gases with the 
added requirement that the pen indi- 
cation be fully corrected for density 
deviation away from the initial speci- 
fied value. This added instrument fea- 
ture provides the user opportunity of 
ascertaining actual mass flow rate and 
also to control it if process needs so 
require. The purpose of this paper is 
to set forth the functional require- 
ments of the flow measuring instru- 
ment so that its indication is a true 
measure of mass transfer rate. 


Relationship Between Flow and 
Differential Pressure 

The present approach to flow meter- 
ing is to introduce into the pipe line 
an element which provides a momen- 
tary pressure drop as a function of 
flow rate. A typical arrangement is 
shown in Fig. 1. As is seen, the only 
variable considered is differential 
pressure. If further refinement is de- 
sired, temperature and pressure also 
can be measured and their effects in- 
cluded after the flow first has been 
determined from the differential pres- 
sure reading. In order to understand 
just how all of this is done, it appears 
advisable to first establish the exact 
telationship between flow and pres- 
sure drop. This can be done using 
equations, and only the final forms 
will be considered at this time. The 
definition of each term is given in the 
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appendix and follows the basic nomen- 
clature established by the A.S.M.E. 
Liquid Flow in gpm at 60F: 


ss/itne 
5.663 EK Dy |/ $i 
g: : 
Gas Flow in scfh at 14.7 psia & 60 F: 


OQ = (1) 


— . 4 
Q= 7727 KEY D VaR (2) 


Steam Flow in lbs per hr: 


. af 2 
W = 358.9 KEY D, | = (3) 


Examining equation (1) first, it is 
seen that flow and differential pres- 
sure bear a square root relationship 
as long as g; remains constant. Equa- 
tion (2) reveals a similar relationship 
so long as P and T remain constant. 
It is, of course, assumed for the pres- 
ent, at least, that no composition 
change in flow fluid will occur; that is, 
specific gravity g: and G for liquid 
and gases, respectively, remain con- 
stant. Introducing new fluids in the 
line which have different g: and G 
will be treated in separate fashion 
later. 


Effect of Density Change on Flow 

Meter Readings as Applied to Liquids 
The density of most liquids is af- 

fected by temperature changes only, 
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Fig. 1—Typical Flow Installation Using a Concentric Orifice Plate and Flange Taps. 
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and a workable relationship which 
holds for at least a 30 per cent varia- 
tion above and below a designated 
value is 

gr 


oT. eat (4) 


It is seen from equation (4) that 
once a specific gravity at a known 
temperature is established, then the 
new specific gravity (g;:) can readily 
be calculated from the temperature 
change (At) and coefficient of volu- 
metric expansion (x) of the liquid, 
the latter usually being available from 
appropriate handbooks. 

Suppose now that a liquid fluid 
measurement arrangement of the type 
shown in Fig. 1 has been installed 
and it is found that the operating 
temperature differs from that estab- 
lished initially. This causes a change 
in the specific gravity at flowing tem- 
perature g;, and thus, the flow at a 
given differential A also is affected. 
Letting g;: be the new specific gravity, 
equation (1) would now read: 


Liquid flow in gpm at 60 F: 


h 
5.663 EK D. |/ wi (5) 
gt 


Dividing equation (5) by equation 
(1), we obtain 


Q’(gpm at 60F) = Q p22. (6) 


which says that the new flow equals 
the old flow multiplied by the square 
root ratio of the specific gravities. 
This is the method used in the field 
today and involves simply the correc- 
tion of the flow meter multiplier in 
terms of the square root of the specific 
gravity ratio. Fig. 2 is a graphic ex- 
ample of this method. 
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Fig. 2—Flow Meter Multiplier Correction Vs. 
Sp. Gr. of Liquid or Gas. 








If it is desirable to compensate by 
way of temperature, then equation 
(4) can be combined with equation 


(6). 


(corrected gpm at 60 F') 


Q 
-* yitaat (7) 


where At equals the difference in tem- 
perature between the actual value and 
the designed value and is treated as 
positive when the actual temperature 
is greater than the design tempera- 
ture. 
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Effect of Density Change on Flow 
Meter Readings as Applied to Gases 
The density of a gas, as established 
by the laws of Boyle and Charles, can 
be expressed in terms of absolute pres- 
sure and temperature as follows: 


P, T, 
pr = pr X —p X T, (8) 


It is common practice today to ex- 
press the density of gas in terms of 
air at standard conditions and use 
the term Specific Gravity (air = 1.00). 
Assuming now that a flow setup simi- 
lar to Fig. 1 is in operation and, fur- 
ther, that the actual absolute pres- 
sure is P; instead of P, and the abso- 
lute temperature 7: instead of T,, the 
corrected flow would be: 


Gas Flow in scfh at 14.7 psia & 60 F: 
so +)/h Ps 
Q= me7KEYDVGz °°) 


Dividing equation (9) by (2) with h 
remaining constant 


j P:; i: a 
Q’(scfh corrected) = Q x x - 
(10) 


It is evident from equation (10) that 
two square root ratios, namely, the 
absolute temperature ratio and the 
absolute pressure ratio are involved 
and, thus, require either two correc- 
tion curves or a family of single cor- 
rection curves. Fig. 3 and Fig. 4 illus- 
trate both forms in current use today. 


Instrument Form to Provide for Auto- 
matic Density Change Compensation 
as Pertaining to Liquid Flow Meas- 
urement 

Once a flow meter installation has 
been completed in accordance with de- 
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Fig. 3A—Temperature Correction Curve As 
Applied to Flow Meter Multiplier. 
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Fig. 3B—Pressure Correction Curve as Applied 
to Flow Meter Multiplier. 
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Fig. 4—Pressure Correction Curve for Variog 
Flow Temps. as Applied to Flow Meter Multi. 
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Fig. 5—Schematic Linkage Arrangement & 
Provide Pen Motion Proportional to Prodad 
of Two Variables. 








sign requirements, the actual differ 
ential pressure h can be replaced by 
a number defined as per cent of full 
chart travel and symbolized as & 
Equation (1) can then be rewrittes 
as: 


Fo Oi Be: (11) 


Using the relationship established i 
equation (6), it is seen that the at 
justed maximum flow Q’ because ofa 
specific gravity at flow temperature 
change becomes: 





1 ioe i Gre 
Q'nae = Quer | - (12) 
Equation (11) can now be made® 
read 


/_9 Ore 

Q = Qa V2 
which requires that instrument link 
age be supplied which will multiply 
the differential pen travel @ by the 
ee, and the 
product read on a square root chart. 
This can be accomplished by using thé 
arrangement shown in schematic form 
in Fig. 5. As is seen, the linkage Mm 
tion resulting from the differential 
travel is connected to a lever s 
the fulcrum of which is adjusted 
a bellows actuated by the specif > gra 


specific gravity ratio 





| — 
ity ratio - 


In practice, a multiplying li 
would be used with the differen 
pressure component being the m 
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Fig. 6—Gas Flow Measurement with Density 
Compensation. 
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plicand system and the specific gravity 
component actuating the multiplier 
mechanism (see Fig. 6). It must be 


: i en 
kept in mind that the ratio ‘or 8 to be 


multiplied with the differential and 
consequently, the specific gravity 
measuring instrument must send out 
a signal which will make the multi- 
plier equal 1.00 when g; and grt are 
equal. 

Suppose now that temperature in- 
stead of specific gravity ratio is to 
serve as the density correcting agency. 
Equation (7) applies and the flow me- 
ter must contain linkage which will 
provide pen motion equal to iaaat 
In other words, the differential h must 
be divided by (1 + « At). This can 
be accomplished using dividing type 
linkage and care must be exercised in 
the calibration and alignment phase 
in the instrument itself. The differen- 
tial pressure Ah can be considered as 
the dividend and the term 1+ «At 
as the divisor. The temperature sig- 
nal should come to the instrument in 
a 3-15 psi form and when the tempera- 
ture is at the designed value, A t will 
equal zero and the divisor equals 1.00. 
The spring constant of the divisor bel- 
lows must be chosen to provide motion 
commensurate with « A t. 


Instrument Form to Provide for Auto- 
matic Density Change Compensation 
as Pertaining to Gas Flow Measure- 
ment 
In discussing this particular phase, 
it should be stated initially that the 
paragraphs which follow apply to al- 
most all gases including steam. Steam 
flow metering is very extensive and, 
thus, causes many to treat it as a sep- 
arate form. when actually it is not. To 
aid in keeping the presentation per- 
fectly clear, the gas flow equation is 
again: 
Gas Flow in scfh at 14.7 psia & 60F: 
/hpP 
GT (2) 
When converted to lb/hr equation 2 
es: 


2 
Q= 7727 KEY D, 


W(lb/hr) = 551 K EY D. yrt2 


(14) 


The supercompressibility factor has 
been omitted because its effects will 
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not be treated in this paper. 
Observing these two gas flow equa- 
tions it is seen that the density com- 
pensated flow meter must in general 
hP 
deal with the product—— and spe- 
cifically, it must correct the differen- 
tia] reading by the product of the ab- 
solute temperature and absolute pres- 
sure ratio. 


T: P: 
corrected h = h T. x ?P (15) 


ss ED BE ——> FLOW | 
| j (h) 
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Fig. 7—Gas Flow Measurement with Pressure 
and Temperature Compensation. 
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Fig. 8—Gas Flow Measurement with Pressure, 
Temperature and Specific Gravity Compensa- 
tion. 








It is important to note that the cor- 
rective action must be one involving 
purely multiplication and division. 
Occasionally forms are used where the 
pressure effect acts on one side of a 
differential bellows and the tempera- 
ture effect on the other side, thus, pro- 
viding a motion which represents the 
difference between the two. This is er- 
roneous because it produces compen- 
sation of the form 
corrected h = h (P:—P:) — (T:—T) 

(16) 
instead of that shown in Equation 
(15). Equation (16) obviously does 
not satisfy the flow equation (2). 


Considering first the instance where 
only pressure compensation is re- 
quired, it is seen from equation (15) 
that the linkage in the instrument 


since T, = 


must multiply A x 


T: for all practical purposes. It must 
be emphasized here again that the 
pressures are absolute and further 


that zero position on the chart or 
scale corresponds to zero absolute. If 
incremental pressures are measured, 
the multiplying linkage must be ad- 
justed to provide motion correspond- 
ing to full pressure range. 


For example, suppose a pressure 
transmitter operates over a range 150 
psig to 200 psig and sends out a signal 
which varies from 3 to 15 psi. This 
means that a 12 psi output change 
occurs for a 50 psi process change. 
Considering this from a pressure com- 
pensation standpoint, the linkage 
should move corresponding to 0-214.7 
psia and not as 150 to 200 psig. This 
can be accomplished by stiffening the 
pressure receiving element. Further- 
more, the multiplier should be set to 
equal 1.00 when P; = P.. 


Temperature compensation requires 
a dividing operation since the absolute 
operating temperature T, is in the 
denominator in equation (15). Here 
again, the use of absolute values must 
be emphasized and linkage motion 
must be adjusted to operate on a basis 
of starting at absolute zero. 


If both temperature and pressure 
compensation are required, a suggest- 
ed arrangement is shown in Fig. 7. As 
is seen, pressure and differential are 
first multiplied and the resulting out- 
put signal is sent to a second instru- 
ment where it is divided by the abso- 
lute temperature. If specific gravity 
varies also, then gravity and temper- 
ature can be multiplied (See Fig. 8) 
and the resulting output sent to the 
dividing instrument. 


Flow Control with Density 
Compensation 

Turning now to flow control with 
density compensation, a number of 
methods can be considered. First, the 
output from the second unit in either 
Fig. 7 or Fig. 8 can be fed to a re- 
ceiver controller and also integrated 
if desired. The flow rate, fully ad- 
justable, is determined by the receiver 
controller set point. It, of course, must 
have automatic reset. 


Second, if it is desired to hold the 
instrumentation to a minimum, a pneu- 
matically adjusted ratio controller 
connected as shown in Fig. 9 will pro- 
vide constant volume flow as well as 
constant weight flow, but the flow set 
point cannot be changed. Instead, it is 
set up to maintain one specified rate. 
One way to change the flow rate is to 
change the differential pressure range, 
and a second way is to change the bore 
of the primary element. Examining 
this method in closer detail, it is seen 
that the differential pressure func- 
tions as the adjusting system, the line 
pressure in absolute terms determines 
the ratio setting, and the temperature 
in absolute terms operates the control- 
ling mechanism. The equation of a 
ratio controller is: 

dal = Go (17) 
and replacing ¢a by its operator h, r 
by P, and gc by T, we have 
hP = kT (18) 
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where k is simply a censtant contain- 
Fig. 9—Mass Flow Control Using Ratio Con- 
troller as Computer. 


ing conversion units so that psi can 
be made proportional to temperature 
in degrees F, for example. The ratio 
controller as furnished to the trade 
today is specifically designed to per- 
form in accordance with equation (17) 
and, hence, with equation (18). If the 
ratio controller has proportionate re- 
sponse only, then a specific output 
pressure will result when equation 18 is 
satisfied. Any deviation of these vari- 
ables will reflect in a change in output 
pressure which in turn will initiate 
control action. It is a function of the 
flow controller to maintain a fixed out- 
put pressure from the ratio controller. 
If a flow change is to be made, this can 
only be achieved by altering the range 
of one of the three variables and, gen- 
erally, the differential pressure is se- 
lected because of the ease with which 
its range is changed. 

If either P or T are constant for a 
given process, then constant weight 
control can be had using any one of 
several instrument forms. One method 
is to use multiplying and dividing 
linkage specifically designed for this 
type of service. A second method is to 
use a pneumatically adjusted ratio 
controller. In this instance it does 
not function as a controller but in- 
stead as a multiplying device with 
feedback, thus eliminating some of the 
non-linearities associated with this 
type of instrument. When used to 
compensate for pressure changes, the 
differential pressure signal is fed to 
the adjusting system and the absolute 
pressure to the ratio adjusting sys- 
tem. The output from this instrument 
is proportional to h times P. 

On the other hand, if temperature 
compensation is required, the differ- 
ential pressure signal is again sent to 
the adjusting system, the temperature 
signal (in absolute terms) is sent to 
the control system and the output fed 
back into the ratio setting bellows. 
This feed-back signal is proportional 
to . 

rT 


Conclusion 


Through the use of properly de- 
signed instrument linkages, multiply- 
ing and dividing operations can be 
accomplished which satisfy the flow 
equation for density variations of 
gases and liquids. Errors are present 
in arrangements of this sort, but these 
can be limited to one per cent of maxi- 
mum flow provided temperature and 
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pressure do not vary by more than 20 
per cent above and below the designed 
operating values. 


APPENDIX 
Q = Flow rate in units per hour 
E = Primary element area factor 
K = Primary element coefficient in- 
cluding velocity of approach 
factor 
D; = Throat diameter in inches 


g: =Specific gravity of liquid at 
base temperature (water = 
1.00) 

9: =Specific gravity of liquid at 


flow temperature (water = 
1.00) 

hk =Diifferential pressure in inches 
water 

P =Line pressure in psia 

T =Line temperature in degrees 
Rankine 

G =Specific gravity of gas (air = 
1.00) 

Y = Adiabatic expansion correction 
factor 


sefh = Standard cubic feet per hour 
W =Lbs. per hour 


v = Specific volume (cu. ft. per lb.) 

0 = Pen Travel (per cent of max.) 

@, = Adjusting pen travel (per cent 
of max.) 

¢c = Control pen travel (per cent of 
max.) 

r =Ratio 

p = Density in lb per cu ft 


Keep Your Leads 


By W. R. McKegg* 

A battle, so the legend goes, was 
lost for lack of a horseshoe nail. That 
battle pales into insignificance when 
compared to the time and tempers lost 
every day by technical personnel who 
lack electrical leads for instruments 
and test equipment. It isn’t that leads 
are deliberately stolen; they just seem 
to stray. ? 

One of our responsibilities at our 
Laboratory is to maintain and dis- 
tribute some twenty thousand instru- 
ments and allied equipment. These 
devices may be rented by any com- 
ponent of our company at any location 
where testing is conducted. The loss 
of instrument leads under such a sys- 
tem presents a real problem and an 
expensive one. Leads may range in 
price from a few cents to as much as 
thirty dollars. Moreover, many of the 
newer and more compiicated devices 
have special connection provisions 
which render them uszless without the 
matching leads. 

A practical and simple solution has 
been tried with 100% success to date. 
We chain them! Each instrument with 
a special or expensive lead is equipped 
with a short length of No. 00 brass 
safety chain. One end of this chain 
is securely fastened to the instrument 
case with a screw. The other end is 
fitted with a 6R6 plastic wire clamp 
through which the lead is run. The 
chain is long enough to allow the leads 
*Instrument Services Unit, General Engineer- 


ing Laboratory, General Electric Co., Schenec- 
tady, N. Y. 
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Adjustable Voltage Stabilizer — 


By Ralph R. Batcher 


A gas-filled regulator tube, such ag thy 
OA3 or the VR-150-30, is often use) 
in circuits to establish a more-or-less og. 
stant voltage in spite of changes in the lig 
voltage or the load current. These tuby 
do not have the inherent regulation stability 
that a well-designed electronic stabiling 
has. Tubes of this type can be obtaing 
for controlling at voltage levels of 90, 1§ 
150, and others at higher potentials, andj 
used in the circuits recommended by th 
manufacturers will give fair results (the 
is, keeping within a volt or se of th 
nominal.) 


For operation at lower, or at intermedia 
voltages a triode can be connected up ing 
simple circuit to provide a fair degree d 
regulation. The load current that can bk 
drawn must be less than the rated play 
current of the tube. Heavy current tubs 
are available, and twin triodes can be com 
nected in parallel for larger currents, A 
typical circuit is shown in the Figure be 
low. The output voltage will be slightly 
higher than the potential established a 
the slider of the resistance R.. The small 
plate resistors are needed only if two tubes 
are used in parallel and are used to partial 
ly equalize the currents between the tubes. 
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In typical arrangements, one can use # 

6SN7 to handle loads up to about 00% 
amperes, 

12B4 to handle loads up to about 0.0% 
amperes, 

6AR7 or 6BL7 to handle loads up @ 
about 0.75 amperes, 

6AS7 to handle loads up to about 0.20 
to 0.25 amperes. 


Since the cathode of the series tube op 
erates at the potential above ground 
to the desired output potential, care must ( 
be taken to keep the heater-cathode voltage” 
within the rated values for the tube selee 
ted. Otherwise a separate winding is 
ed to supply this heater, if other tubes at 
found in the equipment to be handled by 
the same transformer. : 
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CROSS-CHECK SYSTEM FOR EMF AND 
RESISTANCE STANDARDS IN A METER LABORATORY 


PART TWO 
By Robert E. McCallum* 


C. STANDARDIZING CIRCUIT AND MEASURING 
CIRCUIT—Method: Standardize the potentiometer with any 
stable standard cell, disconnect the standard cell from the 
SC terminals on the potentiometer and measure its value at 
the EMF terminals of the potentiometer. (See Fig. 5.) 

Procedure: 1. Using any 
Standard standard cell, standardize the 
eal potentiometer, using the certi- 
33 fied value of the standard cell. 
2. Set the potentiometer 
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2. 1 Be of the cell. 

K EMF. 3. Disconnect the stand- 

POTENT IOMETER ard cell from the “Standard 











Cell” terminals on the poten- 
=) nw meg, pag tiometer and measure its 


value by connecting to the EMF terminals. 
4. Record the value read. It should agree with the cer- 
tified value within + 0.01%. 


D. MULTIPLIER DIAL CHECK—Method: Compare 0.1 
and 0.01 multipliers to 1.0 multiplier by measuring IR drops 
across standard resistors which are connected in series. 
The ratio of the standard resistors must be in the ratio 
100:10:1. (See Fig. 6.) 

Precaution: Great sensitivity in the galvanometer is re- 
quired to check the 0.01 multiplier. 

Procedure: 1. Connect three standard resistors of 10,000, 
1000 and 100 ohms in series with a battery and an adjustable 
limiting resistance. Connect the potentiometer and the 
DPDT switch as shown in Fig. 6. 

2. Compute the value of limiting resistance which will 
limit the current through the standard resistors to 0.1 
milliampere. This current will produce an IR drop of 1 V 
across the 10 K resistor, 0.1 V and 0.01 V across the 1000- 
and 100-ohm resistors. 

3. Set limiting resistor to value computed in step 2 and 
close circuit. 

4. Read the voltage across 10 K standard resistor, using 
the potentiometer. Set it on 1 V as closely as is convenient, 
using limiting resistor to adjust current. Allow setup to 
stabilize for 4% hour. 


it 0.02) 5. Take a series of 5 readings of the voltage across the 
10 K resistor and examine the results for repeatability. The 
t 0.035 readings should fall within a range of 0.00002 V or 0.00003 
V. If this is not achieved, examine all connections and 
up t leads, wait 10 minutes, and try again. 
6. When stability has been achieved, measure the volt- 
ut 0.20 age across 10 K standard resistor, using multiplier of 1.0, 
then across the 1 K standard resistor, using multiplier of 
q 0.1, take three readings, standardizing potentiometer before 
ibe op: each reading. Take three similar sets of readings across the 
1 equal 10 K resistor using multiplier of 1.0 and the 100-ohm re- 
e must @ sistor, using multiplier of 0.01. Standardize potertiometer 
oltage before each reading. 
» selec 
SR Rear mee At friar, Sateen Corer, 7. 0. 





‘This is Part Two and Conclusion of Paper 54-41-3 presented at the 


Society of America’s First International Instrument Congress 


& Exposition held Sept. 13-24, 1954, at Philadelphia, Pa. 


May 1955 


ISA JOURNAL 
NO. 5 
= ee 


VOL. 2 
MAY 


7. Using the certificate values of the standard resistors, 
compute the exact values of 





R10000 4 210000 
R000 “™* ~=~—Rigo * 
Use the same number of figures as are given on the cer- 
tificate. Compute 
210000 
£1000 


separately for each of the three sets of readings, and aver- 
age, retaining the same number of figures as were retained 
in the resistance ratio. 


BE 
Compute sin the same manner. 


100 
8. Compare the following ratios: 








210000 am R10000 
£1000 21000 
E10000 210000 
2100 2100 


Discrepancies in the ratios compared must not be more 
than 0.015%. 


Cross-Check of Volt Box; Leeds & Northrup: 


Regular Interval: 6 months. Method: Using the same 
method as in the cross-check of standard resistors, measure 
the resistance between terminals of each voltage range on 
the volt box, also between “potentiometer” terminals on the 
volt box, then compute the multiplier for each range. The 
resistance of any voltage range divided by the resistance 
between the potentiometer terminals is the multiplier for 
that range. 


Precautions: Great galvanometer sensitivity is required 
for measurement of the high resistance values in the higher 
voltage ranges. 


Procedure: 1. Connect a 2 V battery and an adjustable 
dropping resistor in series with the potentiometer terminals 
of the volt box and a 100-ohm standard resistor. (See Fig. 
7.) 


Connect the potentiometer and DPDT switch as for 
cross-check of standard resistors, the volt box being one 
resistor. Adjust the dropping resistor until the voltages 
across the standard resistor and the volt box are 0.5 V and 
1.5 V_ respectively. After suitable stability has been 
achieved, make a careful reading of the voltage across the 
standard resistor, then across the potentiometer terminals 
of the volt box. Take three sets of readings. 

2. Repeat for each voltage range. Values of standard 
resistance, resistance in each volt box range, multiplier for 
each range, voltages required across standard resistance 
and volt box, are given in Table III. Three 10 K standard 
resistors are desirable for the volt box ranges above 75 volts. 
They are connected in series to provide 30000 ohms for R,,. 


For the 750 V range, measure the resistance between the 
300 V and 750 V range terminals (90 K) and add it to the 
resistance of the 300 V range. 


(Continued to Next Page) 
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Fig. 6 Multiplier Dial Check 








TABLE III 

VALUES FOR CROSS-CHECK OF VOLT BOX 
Std. Res. Vv. B. Vv. B. Vz. B. Res. 

ohms Range Mult. ohms Voltages 

100 Pot. Terminals ’ 300 0.5 + 1.5 = 2.0 

1000 36YV 2 600 1.0 + 0.6 = 1.6 

1000 7.5V 5 1500 0.8 + 1.2 = 2.6 

1000 a ¥ 10 3000 0.5 + 1.5 = 2.0 
10000 30 «OV 20 6000 1.0 + 0.6 = 1.6 
10000 736 OV 50 15000 0.8 + 1.2 = 2.0 
30000 150 V 100 30000 1.0 + 1.0 = 2.0 
30000 300 V 200 60000 0.5 +1.0=1.5 
30000 300-750 90000 0.3 + 0.9=1.2 
30006 750 500 150000 0.3 + 1.5=1.8 


45 


Fig. 7 Cross Check of Volt Box 








Fig. 8 Cross Check of Current Shunt 








. ———— 
TABLE IV 
VALUES FOR THE CROSS-CHECK OF M ULTIRANGE 
SHUNT 

Shunt Shunt Std. Test VOL 
Range es. Res. Current ¥shunt — 
Amps. Ohms Ohms Amps. Volts Volts 
hiceeliadacaas shies ngs 
0.075 20 10 0.015 0.30 0 
0.15 10 10 0.03 0.30 00 
0.3 5 10 0.06 0.30 0.68 
0.75 2 1 0.15 0.30 6.15 
1.5 1 1 0.3 0.30 030 
3 0.5 1 0.3 030 


0.15 





3. Using the certified values of the standard resistors 
and the voltages measured across the standard resistors and 
the volt box, compute the value of each resistance measured 
on the volt box. 


Epox 


.R, 
BE, td. 


Royox = 








4. Compute the multiplier for each voltage range. 


Res. of range 
Res. between pot. terminals 





Multiplier = 


The multipliers can be expressed conveniently as the 
nominal value times a correction factor, as, 200 x 1.0002. 
The per cent of error can be figured from either the whole 
multiplier or the factor. 





Error from multiplier: 200 x 1.0002 — 200.04 
0.04 x 100% = 4% = 0.02% 
200 200 
0.02% 
Error from factor: x 100% = ee 


The value obtained for any multiplier must not differ 
from that given on the certificate for 20% rated voltage 
for any volt box by more than 0.04%. 





Cross-Check of Multirange Shunt; Leeds and Northrup: 

Regular Interval: 6 months. Method: Measure resist. 
ance of each current range, using standard resistors and the 
same method of measurement as in cross-check of standard 
resistors. Compare values obtained to values listed for 20% 
rated current on the certificate for the shunt. 

Precaution: The multirange shunt is used as a four 
terminal resistor. The potential difference across the prop 
er portion of the shunt is always measured at the POT 
terminals. Current connections are made to the current 
range the resistance of which is to be measured. 

Procedure: 1. Connect a 10-ohm standard resistor, the 
0.075 A, 20-ohm range of the current shunt, a milliameter, 
and suitable adjustable limiting resistors in series. (See 
Fig. 8.) 

Connect the potentiometer and the DPDT switch to 
measure voltage across the standard resistor and the shunt 
in turn. Take three sets of readings. 

2. Repeat for each range except 7.5 A, being careful 
not to overload standard resistor by connecting in series 
with the wrong range on shunt. Refer to Table IV for 
values to use. 

3. Using certified values of standard resistors, compute 
shunt resistance for each range, computing each set of 
values separately and taking average. 


BE vnunt 


| : Sy — x Rice 





std 


The resistance obtained for any range must not differ 
from that given for 20% rated current on the certificate for 
the shunt being tested by more than 0.04%. 
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paring the conductivities of the up- could be made entirely automatic and 
Endpoint Indicator stream sample and the effluent. would eliminate the dangers of over 
In the past, no suitable automatic Equipped with proper electrical con- running and the chemical and water I 
device has been available to indicate trols, this device can also be used for wastages caused by under-running. The I 
the end of the operating run of a hy- automatically initiating the operation Enditrol may also be equipped with 4 : 
drogen cation exchanger (hydrogen of existing automatic regeneration relay so that it can signal the end of | 
zeolite) unit. Control schemes employ- equipment. Operation of such units the operating run by an alarm bell oF | 
ing continuous recording pH meters tines light arrangement. I 
have been unsuccessful because the In operation, a continuous flow of é 
changes in pH at the end of the operat- water is drawn from the upstream tap 
ing runs are very minute. +H — ——-1 ow exemaneem um? and comparison of this tap water with 
A new electronic control has been de- Pere a the effluent results in a ratio that® ) 
veloped to take advantage of the fact veo constant until the resins approach & 
that as the downflow hydrogen zeolite een. chopra haustion. The decrease in acidity 
ion exchanger approaches exhaustion, [SUPPORTING LAYER moves downward during the run and : 
the hydrogen concentration of the efflu- yg ane oe when it reaches the tap, the ratio sué 
ent has a higher conductivity than that re gamoueTMnTY if denly changes. This change in ratio 4 
of the upstream sainple. Called the ro seavice signals the end of the run. The Ende 
Enditrol, endpoints of the ion exchange cuewe | § sere trol is a new development of The Per . 
run can be simply determined by com- 7 gpm mutit Co., New York 36, N. Y. i: 
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THE APPLICATION FACTOR IN INSTRUMENT 


By Irving Lefkowitz* 


N APPLICATION of analytical methods to the deter- 
A mination of the static characteristics of a typical 
measuring device was introduced in last month’s Engineers’ 
Notebook. Only system linearity was considered in detail, 
other factors such as resolution and reproducibility were 
just mentioned. 

The relative importance of these various criteria of per- 
formance depend to a large extent on the nature of the ap- 
plication. For instance, accuracy may be most important 
in a laboratory instrument making fundamental measure- 
ments, however, in many process control applications, re- 
producibility of readings is the essential feature. This is 
particularly true where the primary function of the in- 
strumentation is to maintain a fixed pattern of process 
operating conditions. A further consideration of this factor 
is presented in the following example. 

A typical system for process flow measurement is shown 
in the physical diagram of Figure 1, and the block dia- 


gram of Figure 2. A brief description of its operation is 
as follows: 
































y 
Air Supply Output Pressure 


Fig. 1 


A differential pressure is generated by flow of fluid 
through the orifice (0). This acts across the measuring 
diaphram (D) to develop a moment in the lever (L). An 
opposing moment is developed by the pressure acting on 
the feedback bellows (B). Any unbalance between these 
moments tends to rotate the lever assembly, displacing the 
baffle relative to the nozzle (N). This changes the nozzle 
back-pressure, which acts on the pilot (P) to vary the bel- 
lows pressure in the direction to restore the system to 
balance. The gain between lever displacement and bellows 
Pressure adjustment is very high so that the system is 
essentially null balance. Since this bellows pressure is 

Proportional to the orifice differential which in 
turn is a function of the flow (as described by Equation 
1), it serves as the useful output of the flow measuring 


The orifice meter serves as a means of flow measur- 
Ment because fixed mathematical relationships can be 
tstablished between the variables entering into the block 
Wagram of Figure 2. The relationship between the flow 

the differential pressure measured across the orifice is 


a 
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given by Equation 1. 


“ 2gpAP 
1 —~cra |/ 
(1) Q | Ba 





where Q = mass flow rate, Ib /sec 
A = cross-sectional area of orifice, ft* 
g = acceleration due to gravity, ft /sec* 
p = density of fluid upstream from orifice, lb/ft* 
8 = ratio of orifice diameter to pipe diameter 
Ap = orifice differential, 1b /ft* 
C = coefficient of discharge 
Y => expansion factor 


The differential meter is designed to give an output air 
pressure P which varies linearly with the differential, 
Ap. 


(2) PP = ap) + 8 


The values of the coefficients a and b depend to some 
extent on the operating conditions, such as the ambient 
temperature, air supply pressure, etc. The instrument de- 
sign engineer must consider these factors in his design 
in order that linearity and reproducibility errors be neg- 
ligible over an expected range of operating conditions. An 
analysis of the relationship embodied in each of the blocks 
of Figure 2 permits quantitative evaluation of the errors 
introduced by given variations in conditions. These errors 
can then be reduced to fall within specified limits by im- 
provements in the instrument design or by limiting the 
excursion of environmental variables (such as use of a 
filter and pressure regulator to limit the variations in air 
supply). 











































































































Flow Orifice Orifice | Meter Meter | Disphrage | Force eS 
(9) ans Se Lines pirferentiaa| “**e ly Syst a we 
ee 
+ set Spring Baffie Ram Nozzle Seid Output 
2 
Oredient ram = 
s (P) 
Feedback louse Force Bellows 
Fenent Systen Assembly 
Fig. 2 


The applications engineer is concerned with the overall 
performance of the flow measuring system. The differential 
meter is readily calibrated and consequently errors intro- 
duced by such factors as wear, aging, or accumulation of 
foreign matter may be determined and corrected through 
periodic calibrations. The effect of variations in operating 
conditions on the instrument’s performance may usually 
be obtained from manufacturer’s specifications. These 
effects should be negligible in normal applications. 

The situation is not quite as comfortable when we con- 
sider the sensing element (orifice, taps and connecting 
lines). Equation 1 indicates that a reproducible relation- 
ship between flow and orifice differential is maintained 
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only when the other variables in the equation remain con- 
stant. However, these are more or less dependent upon 
such process variables as temperature, pressure and fluid 
composition. 


The discharge coefficient, C is a function of the orifice 
ratio, the Reynolds number, Re, and the type of taps used. 
Plots of C vs Re appear in fluid flow texts. 


For a specific installation 


(3) C = f(Re) 
where Re is defined as follows 


4 
wDu 
where Q = mass flow 
D = orifice diameter 


a = fluid viscosity 


It is useful to note that for Re greater than 30,000, C is 
fairly constant at about 0.61 (except for pipe taps.) For 
Re less than 30,000 it is seen from Equations (3) and (4) 
that C depends on Q, D and uz. D and yx are in turn func- 
tions of the fluid temperature. 


The expansion coefficient Y is equal to unity for liquids 
and is an empirical function of pressure differential, up 
stream pressure, specific heat ratio and orifice ratio when 
Equation (1) is applied to gases. ™ 


The orifice parameters of Equation 1, A and 48, are af- 
fected by temperature expansion, orifice wear and scaling 
effects. In most applications, temperature coefficients for 
pipe and orifice are not enough different for the change of 
f with temperature to be very significant. 


The fluid density p is influenced by temperature, pres- 
sure and composition. In liquid flow measurement, tem- 
perature is usually the dominant factor, while in gas flow 
it is usually pressure. 


The partial derivative of the flow with respect to some 
process variable may be used to determine the error intro- 
duced Dy small deviations of the variable from some refer- 
ence value. For example, to determine the error introduced 
by small variations of temperature, T in a liquid flow ap- 
plication, Equation (1) is differentiated with respect to T, 
using the chain rule of differential calculus. 


(5) 

ee ee ee a a 
aT = 2c aT 3A aT SUR 
(6) 

es (4. 2 1 2A wee 

aw ° Sw txcwts fw) 


Looking at the second term on the right: 


(7) 


1 , 0A ss = ml OA oD ie 2 aD 
A a _ inet Ee,» 
oD 
but (8) oT = «cD 
where D = orifice diameter 
«x = coefficient of linear expansion for 
the orifice. 


combining: 
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9) ee 

In like manner, the third term of Equation (6) cau 
shown to be, to a first order approximation: 


= 2e 


1 Op B 
sada eer 
where B = coefficient of cubical expansion for the liquid, 


ec 
If we assume Re > 30,000, then the oT term in Equatig 


(6) can be neglected. Otherwise, this can be expanda 
using the chain rule and Equations (3) and (4) tog 
tain: 


oc oC eRe 


(11) OF = dRe ° OT 


(12) 


| 
size 


C 
Here ae is the slope of the C vs Re plot in the regia 
oD 


of interest, aT 


is given by Equation (8),22 is solved for 


in Equation (6), ands may be determined from th 


viscosity-temperature data of the fluid. Combining Equ 
tions (6), (9) and (10) and assuming Re > 30,000, % 
have: 


oq: B 
(13) or = Q ( 2 - +) 


or for a small temperature deviation, AT, 


100 AQ B 
(14) Percent error = ——— 100 (2 «- +) At 


Values for a and B are obtained from a handbook. Ff 
example, if benzene at about room temperature is being 
measured through a monel orifice, then the following valu 
are typical: 

«x = .14X 10“ (°C)"* 

B = 1.24x 10° (°C)= 


Substituting into Equation (14): 


(15) Percent error = .059 AT 
Thus for the error not to exceed 1%, the temperature varit 
tion must not exceed 17°C. At lower Reynolds numba 
this temperature error might be very much larger becals 
of variations in C. 












The above procedure indicates a method of determ 
the influence of operating conditions on the static pt 
formance of a measuring system in order to 
reproducibility limits over an expected range of 0 
The method can be extended to any of the variables wh® 
influence can be analytically expressed.—ZND 















Reference: Chemical Engineers Handbook, 3rd Edition. 
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by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


“SOT AL JACKET MICROCALO- 
= HERMOR HEAT EFFECTS — OF 
LONG DURATION” Paul Gordon; Rev. 
Sci. Instr. Vol. 25—-No. 12, pp 1173-1177, 
Dec. 1954. Construction of a Borelius 
type microcalorimeter. System comprises 
a vapor thermostat and specimen chamber 
with h-sensitivity differential termo- 
pile. Calibration by means of Peltier heat 


263. MMOTUAL INDUCTANCE BRIDGE AND 
CRYOSTAT FOR LOW-TEMPERATURE 
MAGNETIC MEASUREMENTS” R. A. 

L. D. Roberts, and J. W. T. 

Dabbs ; . Sci. Instr. Vol. 25—No. 12, 

pp 1178-1182, Dec. 1954. A mutual induc- 
tance bridge and cryostat are described 
which can be used to measure susceptibil- 
ities from 77°K. with liquid nitrogen 
to adiabatic demagnetization tem- 
peratures. Features are a usabie fre- 
quency range of 5 ke, measurement of 
longitudinal susceptibilities in fields up to 

3000 oersteds, and simple changing of 


i 


samples. 

24. “DIFFUSION CLOUD CHAMBER OF 
UNUSUALLY LARGE DIMENSIONS” 
Kenneth E. Relf and Wilson M. Powell; 
Rev. Sci. Instr. Vol. 25—No. 12, pp 1182- 
1187, Dec. 1954. Design of a diffusion 
cloud chamber 8 feet long, 4 feet wide, 
and 5 inches deep. Chamber contains 
methy’ 1 mixture and operates at 
one atmosphere pressure. Core structures 
of cosmic-ray air shower shave been studied 
with this apparatus. 

25. “APPARATUS FOR MEASURING THE 
ELASTIC MODULI AND INTERNAL 
FRICTION OF SOLIDS FROM 1.7 TO 
ABOVE 77°K. AND SOME VALUES 
FOR g-QUARTZ” M. E. Fine; Rev. Sei. 
Instr, Vol. 25—No. 12, pp 1188-1190, Dec. 
1954. Description of apparatus for meas- 
uring the moduli and internal friction of 
solids by means of resonant piezoelectric 
quartz transducers. Calibration methods 
and results of various crystal orientations 
over frequency range of 30 to 450 ke are 


266. “NEW AUTOMATIC SHARPENER FOR 
MICROTOME BLADES” 


Francis W. 

Bishop; Rev. Sci. Instr. Vol. 25—No. 12, 

pp 1190-1192, Dec. 1954. A motor-driven 
mechan for moving a microtome blade 
across a glass plate charged with grinding 
material. Blade is periodically turned 
over and no stropping is required. 

261. “DESIGN AND OPERATION OF -EVA- 
POR-ION PUMPS” Robert H. and 

8. Divatia; Rev. Sci. Instr. Vol. 25 
—No. 12, pp 1193-1197, Dec. 1954. De- 
of high-vacuum pump developed 
te organic vapors and high 
vapor pressure materials from vacuum 
systems without traps or baffles. Princi- 
ple | is gettering action of con- 
tinuously evaporated titanium in con- 
junction with ion pumping. Typical 
pumping speeds are 7000-8000 liters/second 
at 3 x 100mm Hg for hydrogen and 4 
liters/second at 3 x 10-5mm Hg for 
helium. mdence of pumping speeds 
on ee of agen _s 
and evaporation rate o e ti- 
tanium are given. 

268. “HIGH NOE CABLE AS A SENSING 

. Meryman an > We 
Shirer; Rev. Sci. Instr. Vol. 25—No. 12, 

Pp 1198-1199, Dec, 1954. 
Ee aye ih ell ats 

w utilizes shie 
table of high noise characteristic as an 
transducer. Extreme simplicity 
— e stivity combine to give noise 
mv. mv. as input to 

alarm-amplifier. - 

%. “HIGH INTENSITY ION SOURCE” C. B. 
Mills and C. F. Barnett; Rev. Sci. Instr. 
Vol. 25—No. 12, pp 1200-1204, Dec. 1954. 

without a filament for use 


An ion source 
i Me cyclotron is described. Positive 


ie 


an oscillating region within a 

anode bombard end cathodes and 
maintain the latter at emission tempera- 
Stable hydrogen ion beams of 330 
(83% protons) have been obtained 
with a 10 kv. (d-c) accelerating potential. 


"i 


270. 


271. 


272. 


273. 


274. 


275. 


276. 


277. 


278. 


“PROGRAMMING A _ DIGITAL COM- 
PUTER FOR CELL COUNTING AND 
SIZING” Walter Welkowitz; Rev. Sci. 
Instr. Vol. 25—No. 12, pp 1202-1204, Dec. 
1954. Method for programming digital 
computer used with television scanning 
system to count and size contrastingly 
stained cells of different size and shapes 
prepared for histological study. 

“V ARIABLE-FREQUENCY MICRO- 
WAVE CAVITY SPECTROMETER” 
Robert J. Collier; Rev. Sci. Instr. Vol. 
25—No. 12, pp 1205-1207, Dec. 1954. De- 
scription of variable-frequency, resonant 
cavity spectrometer developed for inves- 
tigation of molecular gases in the 10-cm 
spectral region. Single coaxial cavity 
serves as Stark or Zeeman modulation 
cell and as tuning and stabilizing mech- 
anism. R-f power through cavity is de- 


tected by bolometer. 

“RECORDING DIELECTRIC HYGROME- 
TER FOR EXPIRED AIR” Paul Webb 
and M. Kenneth Neugebauer; Rev. Sci. 
Instr. Vol. 25—No. 12, pp 1212-1217, 
Dec. 1954. Method for measuring water 
vapor in expired air of human subject 
under cold ambient conditions. Dielectric 
capacitor is sensing element input to 2 
me-variable Clapp oscillator beating 
against 2 mc crystal reference oscillator. 
Conversion is made to proportional d-c 
voltage which is recorded on magnetic 
oscillograph. Sensitivity is 1.0 mgm water 
vapor/liter air. 

“RADIATION RULES OUT REACTORS 
FOR SMALL PLANES AND AUTOS” 
Kenneth Kasschau ; 8.A.E. Jour., pp 17-20, 
Dec. 1954. Discussion of current state of 
reactor art points up the restrictions to 
plane and auto-size atomic reactors. 
Shielding and weight calculations are 
given, and atomic transportation develop- 
ments, other than the military, are shown 
to be lagging due to need for light weight 
shielding from neutrons and gamma rays. 
“ULTRASONICS INSPECT ON PRO- 
DUCTION LINE” Edward F. Weller, Jr. ; 
S.A.E. Jour., pp 30-35, Dec. 1954. De- 
scription of ultrasonic techniques includ- 
ing pulse-echo, resonance, transmission, 
and frequency-modulation methods for 
rapid quality inspection on mechanical 
parts of all sizes and shapes. 
“SPECTROPHOTOMETR OF INTRA- 
CELLULAR RESPIRATORY PIG- 
MENTS” Britton Chance; Science Vol. 
120—No. 3124, pp 767-775, Nov. 12, 1954. 
Several applications of the spectropho- 
tometer to the measurement of biological 
processes on living things. Arrange- 
ments include double-beam setup using 
quartz or grating monochromators, a pho- 
toelectric scanning and multiplier unit 
for reduced-oxidized spectrum of respira- 
tory pigments of frog muscles, a difference 
spectra split-beam arrangement, and a 
regenerative flow method for measurement 
of very rapid chemical reactions in sus- 
pensions of intact cells. Text is illus- 
trated with abundant diagrams and 


curves. 39 references given. 

“POWER REACTORS” Alvin M. Wein- 
berg; Sci. Am. Vol. 191—No. 6, pp 33- 
89, Dec. 1954. Description of five different 
reactor types planned for economic nu- 
clear power within the next five years. 
Several extremely lucid sketches of re- 
actor systems auxiliaries included. 
“ROBERT HOOKE” E. N. da C. Andrade; 
Sci. Am. Vol. 191—No. 6, pp 94-98, Dec. 
1954. Story of the 17th century English- 
man credited with basic contributions in 
physics, chemistry, meteorology, geology, 
biology, and astronomy. [Illustration of 
Hooke’s original microscope and drawings 
from “Micrographia,” his great work of 
1665. 

“PAST, PRESENT, AND FUTURE OF 
TELECOMMUNICATION STANDARDI- 
ZATION” Dr. Hakan Sterky; Mag. Stds. 
Vol. 25—No. 11, pp 349-357, Nov. 1954. 
Discussion of the telecommunications art 
and the various national and international 
bodies concerned with stan . Schemes 
for proposed transoceanic telephone cable, 
intercontinental television, and transcon- 
tinental telephone system are outlined. 


279. 


280. 


281. 


284. 


287. 


288. 


289. 


291. 


“THE STORY OF THE METAL BEL- 
LOWS” Steel Vol. 135—No. 25, pp 92-93, 
Dec. 20, 1954. Beginning with Weston 
Fulton’s first woodshed experiment, the 
article gives a pictorial story of bellows 
manufacture to the present day. 
“NICKEL PLATING WITHOUT CUR- 
RENT” Samuel W. Baker; Steel Vol. 136 
—No. 2, pp 66-67, Jan. 10, 1955. De- 
scription of chemical nickel plating by 
continuous flow technique. Two methods 
are employed (1) closed cycle internal 
coating for volume plating of similar-sized 
products and (2) immersion process for 
both internal and external coating and 
for selective plating of product rts. 
“THE DESIGN OF SUCTION PYROME- 
TERS” T. Land and R. Barber; Trans. 
Soc. Instr. Technol. (London) Vol. 6—No. 
3, pp 112-130, Sept. 1954. Presents data 
showing efficiency of various designs over 
a wide range of conditions. Gives two ex- 
perimental methods for determining ac- 
curacy of suction pyrometers using 
sheathed thermocouples. 7 references plus 
appendix give mathematical derivations. 
“SELECT THE RIGHT GRINDING 
WHEEL” Weld. Engr. Vol. 40—No. 1, pp 
44-48, Jan. 1955. Practical pointers on 
selection of grinding wheels including 
abrasive, grain size, grade, structure, and 
bonding media. Table included for cross- 
reference of common engineering materials 
to be ground vs wheel characteristics. 
“PROCEDURE CONTROL AS APPLIED 
TO AUTOMATIC WELDING PROCESS- 
ES” Warner H. Simon; Weld. Jour. Vol. 
33—No. 12, pp 1149-1161, Dec. 1954. Re- 
view dealing with new developments ap- 
plicable to low-cost high-quality produc- 
tion welding. Topics included are statis- 
tics, atomic hydrogen welding, inert-arc, 
submerged-arc, resistance welds, and de- 
structive testing of flash welds. 32 refer- 
ences in Bielogrephy. 

“STAINLESS STEELS—WELDING SUM- 
MARY” Weld. Jour. Vol. 34—No. 1, pp 
22s-30s, Jan. 1955. Discussion of the 
effects of alloy elements and welding 
characteristics of austenitic, ferritic, and 
martensitic stainless - steels. Electrode 
recommendations are given and several 
preheat-postheat treatments are sug- 


gested. 11 references. 
“ENGINEERING HIGHLIGHTS OF 1954” 
Westinghouse Engr. Vol. 15—No. 1, pp 
2-48, Jan. 1955. Entire issue devoted to 
a review of engineering developments in 
the past year. Chapters of particular 
interest are those on circuit interruption, 
relaying and protection, control, measure- 
ment and test, and communications. 
“TEACHING TRANSISTOR PHYSICS” 
William J. Leivo; Amer. Jour. Phys. 
Vol. 22—No. 9, pp 622-632, Dec. 1954. 
A discussion of experiments developed by 
Bell Telephone Laboratories in 1952 to aid 
in teaching transistor physics. Drift 
mobility, Hall and Suhi effects in german- 
ium, rectification and Zener current for 
p-n junctions, characteristics of n-p-n 
junctions are highlights. 
“MEASUREMENT OF SOME NON- 
LINEARITIES IN SERVOMECHAN- 
” Dietrich K. Gehmlich and M. E. 
Van Valkenburg; Applic. & Ind. 
(A.LE.E.) No. 15, pp 232-235, Nov. 1954. 
The method utilizing measurement of the 
phase and amplitude of the first harmonic 
of the system output with respect to the 
sinusoidalinput is employed to establish 
the describing and transfer functions for 
servomechanism with saturation and hys- 
teresis nonlinearities. 
“SAMPLED-DATA PROCESSING TECH- 
NIQUES FOR FEEDBACK CONTROL 
SYSTEMS” Arthur R. Bergen and John 
R. Ragazzini; Applic..& Ind. (A.1LE.E.) 
No. 15, pp 236-246, Nov. 1954. Deals 
technique for error- 
sampled-feedback syst . using unity 
feedback and treating the compensation of 
such systems by a sampled data processing 
unit operating on the sampling error. 
“THE DESIGN OF SAMPLED-DATA 
FEEDBACK SYSTEMS” Gladwyn V. Lago 
and John G. Truxal; Applic. & Ind. 
(A.LE.E.) No. 15, pp 247-253, Nov. 1954. 
Discussion and analysis of the impulse re- 
sponse approach. 
“THE PROFESSIONAL DEVELOPMENT 
OF TECHNICAL MEN” R. J. S. Pigott; 
ASTM Bul Number 202, pp 40-41, 
Dec. 1954. Observations and remarks by 
a past-president of ASME and SAE on 
the technica] education, professional atti- 
tude, mental development, and social 
responsibilities of the technician. Tech- 
nical society work is stressed very highly. 
“THE INTEGRATED LINE: AN AP- 
PROACH TO AUTOMATION” Don Car- 
gill; Automatic Contrel Vol. 1—No. 4, pp 
4-7, Oct. 1954. A working plan for re- 
vamping existing facilities towards auto- 
mation without scrapping old machines or 
completely redesigning process. Example 
is production line for rocker arm shaft. 
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. “VIGOROUS INDUSTRY WITH A 
SOUND FUTURE” J. Carlin Englert; 
Automatic Control Vol. 1—No. 4, pp. 8-9, 
Oct. 1954. Brief account of the factors 
necessary for success in the controls 
manufacturing business. 
. “SIMULATION: KEY TO CONTINUOUS 
CONTROL” William A. Eisele; Automatic 
Control Vol. 1—No. 4, pp 10-14, Oct. 
1954. Explanation of “simulation” and 
its application to control. Example cited 
is that of an automatic electric blanket 
with its own “control unit’ containing 
separate sensing element and heating 
element. Control unit duplicates heat- 
transfer process in main blanket and 
duplication is considered “simulation.” 
. “A BUYER’S GUIDE TO TRANSDU- 
CERS” Automatic Control Vol. 1—No. 4, 
pp 16-18, Oct. 1954. Tabulation of trans- 
ducers and measured variables on current 
market. Yardsticks to choice are linear- 
ity, stability, power level, and sensitivity. 
Description of recently-introduced ioniza- 
tion transducer is included. 
. “FACTS ABOUT PLASTIC PIPE” W. E. 
Jacobson; Air Cond, Heat. & Vent. Vol. 
52—No. 1, pp 87-91, Jan. 1955. Presenta- 
tion of the advantages and disadvantages 
of plastic pipe, types, properties, and fab- 
rication-installation data. Pressure, tem- 
perature and corrosion-resistance tables 
are included. 
. “HIGH VELOCITY SYSTEM DESIGN” 
Leonard R. Phillips; Air Cond, Heat. & 
Vent. Vol. 52—No. 1, pp 92-93, Jan. 1955. 
A discussion of a few frequently-over- 
looked points in high velocity air system 
design. A formula for SPR (static pres- 
sure regain) is given with design criteria 
for duct-sizing and coil-face velocity re- 
frigeration and temperature relationships. 
. “BASIC PRINCIPLES OF PNEUMATIC 
MECHANISMS” Werner G. _ Holzbock ; 
CONTROL MECHANISMS” Werner 
Holzbock; Air Cond, Heat. & Vent. Vol. 
52—No. 1, pp 102-109, Jan. 1955. An ex- 
cellent description of the basic mechanisms 
in pneumatic control including control 
valves, pilot valves, nozzle-flapper mechan- 
ies, proportional, reset, and derivative de- 
vices. Extremely simple, but lucid sketch- 
es accompany the text. 
. “THE CONDENSER MICROPHONE AS 
AN ACOUSTIC STANDARD” M. 8. Haw- 
ley ; Bell Lab. Rec. Vol. 33—No. 1, pp 6-10, 
Jan. 1955. A description of the character- 
istics, construction, and calibration of the 
estern Electric 640 AA microphone. 
“SPRING-TYPE MICROBALANCE” M. S. 
Burgess; Bell Lab. Rec. Vol. 33—No. 2, 
pp 50-53, Feb. 1955. Description of a 
balance using a phosphor-bronze spring, 
intended for measurin¢ in the range 0-20 
milligrams, at room temperature, with a 
robable error of 1.5 micrograms. 
. “SUMMARIZED PROCEEDINGS OF A 
CONFERENCE ON X-RAY ANALYSIS— 
CAMBRIDGE, APRIL, 1954” W. Cochran ; 
Brit. Jour. App. Physics (London) Vol. 5 
—-No. 10, pp 345-348, Oct. 1954. Resumé 
with 30 references. 
“A METHOD OF EXAMINING 
SELECTED AREAS OF SURFACES 
USING REPLICAS AND THE ELEC- 
TRON MICROSCOPE” G. R. Booker; 
Brit. Jour. App. Physics (London) Vol. 
5—No. 10, pp 349-350, Oct. 1954. De- 
scription of a method applicable to any 
surface that can be scratched with a 
diamond and from which replicas can be 
obtained using the wet-stripping process. 
“THE CALIBRATION OF CIRCULAR 
SCALES AND PRECISION POLYGONS” 
A. H. Cook; Brit. Jour. App. Physics 
(London) Vol. 5—No. 10, pp 367-371, Oct. 
1954. Mathematical treatment with 15 
references. 
. “FURTHER TESTS ON THE STABIL- 
ITY OF ANALYTICAL IN CHEMICAL 
LABORATORIES” P. H. Bigg and F. H. 
Burch; Brit. Jour. App. Physics (Lon- 
don) Vol. 5—No. 11, pp 382-386, Nov. 1954. 
Observations on the performances of cylin- 
drical and fractional weights of various ma- 
terials with reference to brass cylindrical 
weights plated with a tin-nickel alloy. 


“ONTARIO TRAINS INSTRUMENT ME- 
CHANICS” Thomas A. Lisle; Canad. 
Chem. Process. (Canada) Vol. 38—No. 11, 
p 83, Nov. 1954. A brief description of 
the course in instrumentation to equip 
young mechanics with fundamental tech- 
nical data and instrument skills. Course 
is held at Provincial Institute of Trades. 


“TEMPERATURE SCANNER AT TERY- 
LENE PLANT MONITORS 112 POINTS” 
Canad. Chem. Process. (Canada) Vol. 38 
—No, 11, pp 84-86, Nov. 1954. Details of 
a temperature monitoring system consist- 
ing of rotating selector-scanner feeding a 
conventional thermocouple potentiometer 
of the circular indicator type. Speed of 
scan is approximately one second per 
point, Alarm settings are available for 
each point and cost of assembled instru- 
ment was approximately $20 per point. 


306. “WHY GRAPHIC PANELS” R. E. Ellis; 


Canad, Chem. Process. (Canada) Vol. 38 
—No,. 11, pp 88-89, Nov. 1954. Author 
points up advantage of graphic panel de- 
sign including clarity, simplicity, and 
space-savings. Aids to graphic layout and 
manufacturing problems are mentioned. 


- “THE ADVANCE TOWARD AUTOMA- 


TION” Charles W. Bowden, Jr.; Canad. 
Chem. Process. (Canada) Vol. 38—No. 11, 
pp 90-92, Nov. 1954. Article gives some 
indications that point toward growth of 
automation. These include rate of in- 
strument market growth, evolution to cen- 
tral control, batch instrumentation trends, 
development of analyzers, and system en- 
gineering growth. 


. “INSTRUMENT TECHNICIANS ARE IN 


TRAINING TO MEET INDUSTRY’S 
NEEDS” C. R. Horney; Canad. Chem. 
Process. (Canada) Vol. 38—No. 11, pp 
105-107, Nov. 1954. An outline of the 
course at Canada’s Ryerson Institute of 
Technology stressing theory in first year 
and bench work in shop and laboratory in 
succeeding years. Schooling is supple- 
mented with cooperative work and field 
trips with neighboring industries as par- 
ticipants. 


- “HIGH NEUTRON FLUX REACTOR” 


Chem. Engng. News Vol. 32—No. 51, p 
5047, Dec. 20, 1954. Short description of 
CP-5, AEC’s new research reactor at 
Argonne National Laboratories, and its 
role in isotope production. 


. “APPLICATION OF STRAIN DEVICES 


IN THE PROCESS INDUSTRIES” Edgar 
J. Jones; Chem. Engng. Prog. Vol. 51— 
No. 1, pp 37J-39J, Jan. 1955. Application 
of strain gages are given for torque, 
weight, pressure, and other’ variables 
measurements with schematics of basic 
strain gage elements, load cells, and pres- 
sure cells. A good review article. 


- “IMPEDANCE AND INDUCED VOLT- 


AGE MEASUREMENTS ON IRON CON- 
DUCTORS” W. F. MacKenzie; Commun. 
& Electronics (A.1.E.E.) No. 16, pp 577- 
581, Jan. 1955. Discussion of measure- 
ments made to provide (1) simple em- 
pirical means of calculating a-c impedance 
of iron or steel members (2) data on the 
effects of joints and couplings in iron and 
steel structures on 60-cycle current flow 
and (3) effect that current flow on iron 
conduit surface has on contro] conductors 
in conduit. Example of fault calculation 
is included. 


- “TECHNIQUES FOR MEASURING CAS- 


CADED SELF-SATURATING MAGNET- 
IC-AMPLIFIER PERFORMANCE” Henry 
Kaplan and General Wolff; Commun. & 
Electronics (A.I.E.E.) No. 16, pp 581-584, 
Jan. 1955. Paper presents experimental 
techniques which utilize the basic con- 
cept of core flux density for determining 
magnetic-amplifier performance. 


“THE BIASED RECTIFIER-AMPLIFIER- 
A PULSE MAGNETIC AMPLIFIER” R. 
E. Morgan; Commun. & Electronics 
(A.LE.E.) No. 16, pp 584-590, Jan. 1955. 
Description of the development and appli- 
cation of the biased rectifier-amplifier, a 
device to provide small, fast, and high- 
gain magnetic amplifiers which operate 
from power frequencies of 60-400 cycles. 


- “SINGLE-ENDED SATURABLE REAC- 


TOR CIRCUIT WITH QUIESCENT CUR- 
RENT COMPENSATION” R. J. Radus; 
Commun. & Electronics (A.I.E.E.) No. 16, 
pp 597-603, Jan. 1955. Description of a 
single-ended saturable reactor circuit 
which exhibits a transfer characteristic 
for which d-e output is essentially a linear 
function of d-c input over entire range of 
d-c inputs. Combination of non-linear 
characteristics eliminate magnetizing com- 
ponent of reactor current from d-c out- 
put. 


“MEASUREMENTS OF MATERIALS 
WITH HIGH DIELECTRIC CONSTANT 
AND CONDUCTIVITY AT ULTRAHIGH 
FREQUENCIES” H. P. Schwan and Kam 
Li; Commun. & Electronics (A.I.E.E.) No. 
16, pp 603-607, Jan. 1955. Summary of 
measuring techniques for complex di- 
electric constant throughout the frequency 
range from 100 to 1000 mc. Sample thick- 
ness and sample holder considerations are 
discussed, and method of evaluation of 
equations is given. 9 references. 


“A MAGNETICALLY REGULATED 
PORTABLE BATTERY CHARGER” R. 
E. D. Anderson; Commun. & Electronics 
(A.LE.E.) No. 16, pp 607-610, Jan. 1955. 
Design given for battery charger to op- 
erate from single-phase a-c of 95-130 
volts or 190-260 volts and 50-60 cycles 
with nominal d-c output of 50 volts at 10 
amperes. Good output voltage regulation 
was required for variations of plus or 
minus 5 per cent from average input volt- 
age under load variations of 100 per cent. 


317. “SATURATING TRANSFORMER pf 
ERENCE CIRCUIT” wW. G. Evans: 
mun. & Electronics (A.1.E.E.) No, 1¢ 
610-616, Jan. 1955. Description of 
of operation of a static magnetic 
device. Testing and results for a 
sample show that an output of 15 ma, j 
a 50 ohm resistive load can be ohts 
for an input of 100 to 140 Volts at 
to 400 cycles over ambients of —s. 
plus 100°C, 

- “A COMPARISON OF META 
FERRITES FOR HIGH-SPEED 
OPERATION” D. R. Brown, D. 
and N. Menyuk; Commun, & Elect 
(A.LE.E.) No. 16, pp 631-634, Jan, | 
Description of ultra-thin metal-rj 
fabrication techniques and the en q 
factors involved in magnetization of 4) 
ferromagnetic core. Switching i 
teristics, heating effects, output signs | 
thermal conduction, and temperature . 
sitivity of metals and ferrites are 


Lge 


. 


pared. a 

- “THE SUITABILITY OF THE : 
ALLOY-JUNCTION DIODE AS 1M) 
ERENCE STANDARD IN REGU : 
METALLIC RECTIFIER CIRCUITS 
H. Smith; Commun. & Eleetronig 
(A.LE.E.) No. 16, pp 645-651, Jan, 
Paper discusses the suitability of Silicon. 
alloy junction diodes having very 
reverse breakdown characteristies in 
reference standard portion of eh 
feedback regulating circuits of 
rectifiers. 8 references. 

. “A NEW STANDARD FOR DIRECT 
CURRENT” F. C. Fitchen, F. P. Schweig 
and W. H. Tucker; Commun, & Electro. 
ies (A.LE.E.) No. 16, pp 655-658, Jap 
1955. Description of development a 
standard for direct current utilizing th 
stability of a permanent magnet, Bb 
treme temperature ambients during sim 
age and relative insensibility to opem 
ing variation are advantages claimed, 
“THE MEASUREMENT OF ELECTRO 
STATIC POTENTIAL ATTRIBUT 
TO NET ION SPACE CHARGE IN 
J. S. Carrol and S. S. Hammond; Om 
mun, & Electronics (A.1.E.E.) No. 16, 
712-715, Jan. 1955. Description of ane 
strument using null-and-substitution meh 
od and combining electronic pulse wide 
and vacuum tube voltmeter. Applicatia 
is measurement of ion density in air¥ 
measuring electrostatic potential due § 
ion space charge. 

“ORDERS AND DEGREES OF AU 
MATICITY” George H. Amber; Elec. 
Vol. 55—No. 1, pp 64-69, Jan. 1955. & 
attempt to evaluate the intensity and let 
and various degrees and varieties of # 
tomation. 

“A SIMPLE DIRECT-READING THE 
MISTOR BRIDGE” D. C. Cooper; Be 
tronic Engng. (London) Vol. 26—No, 
pp 448-451, Oct. 1954. Design of 
simple, direct-reading bridge circuit f 
the measurement of microwave power, 

. “THE LEAST SQUARES CRITERIO 
APPLIED TO LINEAR SERVOS” i 
Voles; Electronic Engng. (London) Ww 
26—No. 320, pp 452-453, Oct. 1954. Pr 
cedure for applying the criterion to & 
transient response analysis of 
anisms with example of application. 

. “DIELECTRIC CONSTANT D 
NATION” B. W. Thomas; Ind, & 
Chem. Vol. 46—No. 12, pp T71A-7 
1954. Description of apparatus for 
tric constant detection and monit 
pipeline transportation products. D 
of probe construction and limitat 
sensitivity and accuracy are given. 
“DIGITAL TECHNIQUES AND 
NUMBERS” Martin L. Klein; 
ments & Automation Vol. 27—No. 
1944-1947, Dec. 1954. Article deals} 
explanation of binary numbers 
lines several] switching circuits to 
binary counting. Discussion in 
flop circuits and diode matrices. ’ 
“ELECTRONICALLY CONTROLE 
REFINERY” Leon Steward; ; 

& Automation Vol. 27—No. i 5 sail 
1950, Dec. 1954. Advantages l 
derivative rate, increased sens 
shorter response times of ect 
strumentation are pointed up in 
article. Instrumentation is dese id 
a “platforming unit” and lower 
tenance is anticipated on el 

. “AUTOMATIC PRESSES” T. W: 5 
non; Instruments & Automation; : 
—No. 12, p 1951, Dec. 1954. App 
of automatic feed and safety limit 
es are shown and present design 
and future trends are outlined. = 
“THE AUTOMATIC FACTORY-A a | 
CAL EXAMINATION PART 5 ( 
ments & Automation Vol. 27—No. 
1952-1957, Dec. 1954. Analysis of # 
gree of automation achieved by mai 
turing industries of various sizes 
trates disparity between presen \ 
tomation and so-called automatic 
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It is either the heart’s desire of the 
little woman for a mink stole, an ISA 
member's desire for a free trip to Cal- 
jfornia, or just plain interest in the 
ISA that has spurred the 18 Award 
Winners and the many runner-ups in 
the ISA Membership Campaign to get 
out and get new full-members. 


It isn’t too late for you to get into 
the act and still be the winner of the 
free trip to California during the ISA’s 
10th Annual Instrument-Automation 
Conference and Exhibit at Los Ange- 
les, September 12-16. You can also 
win the mink stole offered by Crawford 
Fitting Company as the campaign will 
continue until December 31 for this 
award. 


Many Sections have five or six mem- 
bers ready to break into the award 
winning class by getting one more 
member. What about you? 


Wichita Section and Permian Basin 
Section are now in the Banner Class. 
They have increased their full mem- 
bership over 25 per cent since the cam- 
paign started in February. These Sec- 
tions must retain this average until the 
end of the campaign in order to be 
eligible for the beautiful banner of- 
fered to Sections who increase their 
full membership 25 per cent or more. 
Some Sections have increased their 
full-‘members classification substantial- 
ly, but due to lapses, the net figure is 
reduced. Remember, it is just as im- 
portant to keep your old members as 
it is to gain new ones. 





18 Award Winners In The ISA Membership Campaign 


This is the most automatically con- 
trolled contest you have ever entered. 
You probably come in contact with 20 
or 30 people who are engaged in the 
science of instrumentation and auto- 
mation, who are not members of the 
ISA. All you need do is give them the 
data about the ISA and the Society’s 
role in the instrument-automation 
fields. Give them facts about your 
Section and the meetings and pro- 
grams you hold, plus the fellowship 
among instrument men. Once you 
have given the correct ISA data, your 
prospect will automatically feed back 
his application for membership in the 
ISA. Listed are the ISA members 
who have given the correct ISA data: 


STANDING OF CONTESTANTS 
IN MEMBERSHIP CAMPAIGN 


AS OF APRIL 20, 1955 


New Members 
CONTESTANT Section Signed Up 
Alex M. Wayne...... No. California ....... 15 
David M. Boyd, Jr.... Chicago ............ 11 
Frank K. Briggs...... a Salita detest 7 
Lloyd A. Desormeaux Sabine Neches ...... 5 
Whitney B. Miller... Louisville .......... 5 
D. J. Shergalis....... eee 5 
Roger U. anley..... No. California ....... 5 
Milton M. McMillen. .Cleveland .......... 4 
Warren S. Jones... .. New Jersey ......... 4 
Chalmer Jones..... Los Angeles ........ 4 
M. L. Freudenthal... .North Texas ........ 4 
Joseph H. Bertram... Boston ............. + 
Robert L. Galley... .. err 3 
Robert W. Fulwider..Los Angeles ........ 3 
R. A. Hutcheon...... re 
Kenneth Lea........ Ee 3 
L. E. Reynolds....... Permian Basin ....... 3 
Baves 3. Faw. ....... Eee 


Note: Many members have brought in one or 
two new full-members, not reported here. 








EXECUTIVE BOARD in session at National Offices, April 2 was attended by all 


| Officers. 


Pictured here from left to right: William H. Kushnick, Executive 


; Delmas C. Little, First Vice President; J. T. Vollbrecht, Treasurer; William 

H. Fortney, Vice President; Warren H. Brand, President and Board Chairman; Robert 
T. Sheen, Secretary; William A. Wildhack, Past President; E. C. Baran, newly appointed 
Vice President, Recommended Practices, and A. A. Anderson, Vice President and Vice 
Los Angeles Section Host Committee, 10th Annual Conference and Exhibit. 

A full agenda kept the Board members continuously busy with such items as progress 


Of the 


f 


1955 Conference and Exhibit, Constitution and By-Laws proposed revisions, 


» Membership and Society Reorganization Plans, Report of 1955 Technical 


Progress, and many other subjects of Society business. 


William E. Vannah, 


Chairman, Meetings and Exhibits Committee, not shown, attended and reported. 


< 
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FUTURE ISA MEETINGS 


May 18-20, 1955 


National Telemetering Conference, ISA, IRE, 
AIEE, IAS, Hotel Morrison, Chicago, Il. 


May 21 and May 23, 1955 


Operating Instrumentation Exhibit, Niagara 
Frontier Section, Erie County Technical Insti- 
tute, Buffalo, N. Y. 


June 25, 1955 


Executive Board will meet in Los Angeles, 
Calif., Hotel Statler. 


Sept. 12-16, 1955 


Instrument-Automation Conference and Ex- 
hibit, Shrine Auditorium and Convention Hall, 
Los Angeles, Calif. 


(Final date for submitting papers—May 15, 1955) 


November 1955 


Eighth Annual Conference on Electrical Tech- 
niques in Medicine and Biology at Washington, 
D.C. Date to be announced. 





All national committees are urged to send 
brief announcements of meetings, date, time 
and place for reporting in this column. 
Sections holding special meetings (other 
than regular Section meetings which are 
reported in Section News) are requested to 
send announcements for this column. Ad- 
dress reports to Managing Editor, ISA 
Journal. 











It’s Later Than You Think 


Unless you are one of those fortunate 
mid-winter vacationers who can sneak- 
off to some sunny clime, you probably 
think this is much too early to be mak- 
ing vacation plans. 


Don’t be too lethargic. Give serious 
thought now to combining your vaca- 
tion plans with your attendance at the 
ISA 10th Annual Instrument-Automa- 
tion Conference and Exhibit scheduled 
at Los Angeles, California, September 
12th-16th, 1955. 


Start now to make your plans. Work 
up an itinerary which will give you an 
opportunity to see some of the many 
“Wonders of the West” on your way 
to and from the Los Angeles Show. 


The Western States offer exceptional 
scenic attractions. With this opportun- 
ity for enjoyment of a few extra days 
vacation, the Los Angeles Section Host 
Committee is making elaborate plans 
to have entertainment available for the 
ladies so that while members are at- 
tending the Conference and Committee 
sessions their ladies will be well and 
very satisfactorily entertained with a 
complete program to be announced. 

Mixing business with pleasure is not 
always advisable, but mark your cal- 
endar now to be sure to mix the two 
this coming September. We'll see you 
in California. 
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California and the ISA Welcome Yor 


A PAGE OF CONFERENCE AND EXHIBIT NEWS BY THE LOS ANGELES HOST COMMITTEE 


pLANs FOR MANY IMPORTANT Conference and entertainment 
activities are rapidly shaping up. The Los Angeles Section Host 
Committee Chairmen, 21 in all, are hard at work in carrying out the 
numerous program organization details to make your visit to Cali- 
fornia for the 10th Annual ISA Instrument-Automation Conference 


and Exhibit a memorable experience. 


No effort is being spared to 


assure you of profitable expenditure of your time. 


The Host Committee is determined 
to give all visitors full value of 1) the 
educational advantages of the Tech- 
nical Sessions, the three Clinics, and 
the hundreds of Exhibits by manufac- 
turers; 2) the business opportunities 
available among the exhibits, the Em- 
ployment Service for both employer 
and employee, and the invaluable per- 
sonal contacts; 3) the conduct of ISA 
national affairs, national committee 
meetings, and ISA fellowship; and 4) 
a program of enjoyable entertainment 
and unlimited vacation and sight-see- 
ing opportunities. 


General Chairman, Dr. Arnold O. 
Beckman, is directing the efforts of 
the following Host Committee Chair- 
men: 


Vice Chairman: Vice President A. A. An- 
derson, Swissomatic Products Co., 1818 Stan- 
ford Ave., Santa Monica, Calif. 

Section President: Claude B. Nolte, Barton 
Instrument Corp., 1429 S. Eastern Ave., Los 
Angeles 22, Calif. 

Section Secretary: R. W. Fulwider, Fulwid- 
ev, Mattingly & Huntley, 5225 Wilshire Blvd., 
Los Angeles, Calif. 

Exhibits Liaison & Publicity: Robert L. Gal- 
ley, North American Aviation, Inc., 6349 E. 
Slauson, Los Angeles, Calif. 

Exhibit Manager: Fred J. Tabery, 3443 S. 
Hill St., Los Angeles 7, Calif. 

Employment Service: Richard H. Hardy, 
Consolidated Engineering Corp., 300 Sierra 
Madre Villa, Pasadena 8, Calif. 

Information: Glen G. Gallagher, The Fluor 
Corp. Ltd., 2500 Atlantic Blvd., Los Angeles 
22, Calif. 

Meetings & Arrangements: Richard R. Mc- 
Gee, Arnold O. Beckman, Inc., 1020 Mission 
St., South Pasadena, Calif. 

Registration: John E. Witherspoon, North 
American Aviation, Inc., 12214 Lakewood 
Blvd., Downey, Calif. 

Ladies: Mrs. C. B. Nolte, 1031 S. Pasadena 
Ave., Pasadena 2, Calif. 

Reception & Hospitality: John E. Nelson, 
Consolidated Engineering Corp., 620 N. Lake 
Ave., Pasadena 4, Calif. 
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Cooperating Societies Liaison: Edward Car- 
totto, North American Aviation, Inc., 12214 
Lakewood Bivd., Downey, Calif. 


Maintenance Clinic: J. C. Groenewegen, Shell 
Chemical Corp., P. O. Box 211, Torrence, Calif. 

Analytical Clinic: Edgar G. Goff, Beckman 
Instruments, Inc., 2500 Fullerton Road, Fuller- 
ton, Calif. 


Computer Clinic: W. J. Conner, Minneapolis- 

Honeywell Regulator Co., Brown Instruments 

Div., Wayne & Wyndrim Aves., Philadelphia 
, Pa. 


Plant Visits: G. Foster Rucker, Leeds & 
Northrup Co., 5111 Via Corona Ave., Los 
Angeles 22, Calif. 


Tours & Sight Seeing: Merritt White, Mer- 
ritt White & Associates, 35 N. Arroyo Park- 
way, Pasadena, Calif, 


Entertainment: Fred G. Carter, Carter- 
Jones Co., 2334 E. 8th St., Los Angeles, Calif. 


Transportation: William I. Mann, William 
I. Mann Co., 104 E, Foothill Blvd., Monrovia, 
Calif. 

ISA Publicity: Robert L. Galley. 

Exhibit Publicity: Fred J. Tabery. 

Many plans are rapidly shaping up. 
Here are some of the highlights. More 
complete program details in the sub- 
sequent issues of the ISA Journal. 

Exhibit: Fred Tabery, Exhibit Man- 
ager, reports the Shrine Exposition 
Hall is practically sold out. He is 
planning an annex (under canvas) to 
house about 75 more booths. 

Northern California Section: Mem- 
bers of this Section serving the San 
Francisco Bay area are cooperating in 
tentative plans to offer visitors special 
enroute sight-seeing tours in the Bay 
area. 

Members’ Banquet: The traditional 
Wednesday evening Members’ Banquet 
will be held at the Moulin Rouge in 
Hollywood. This famous night club 
promises a banquet and floor show for 
only $10.00 that you will long re- 
member. Due to limited facilities — 
1100 seats — advance ticket sales are 
planned. 


Flight Test Instrumentation Symp 
sium: This is being considered as a 
added event. More details later. 

The American Rocket Society wij 
hold a three-day regional meeting fo 
lowing the ISA week. 

For details of the three Clinics, Se 
pages 172 and 173. 

You can count on a really outstané 
ing program in all respects. Star 
now planning your trip. — Robert L 
Galley. 


Statler, Ambassador, Biltmore 
ISA Headquarters Hotels 


A complete listing of hotels and room 
rates will be published in the Jue 
issue of the JSA Journal. Reservation 
form also will be printed for your cor 
venience. If you need earlier informr 
tion write direct to hotel of yor 
choice or to Los Angeles Chamber @ 
Commerce Visitors’ Bureau, 1151 South 
Broadway. Be sure to say you af 
attending the ISA Instrument-Autom& 
tion Conference and Exhibit. 


Mrs C. B. Nolte Heads Ladies’ 
Entertainment For L. A. Show 


Mrs. Claude B. Nolte, wife of i 
President of the Los Angeles Sectiit 
and Chairman of the Los Angeles Ho 
Committee, will head the Ladies’ & 
tertainment Committee during the 184 
Instrument-Automation Conference ait 


Exhibit scheduled for Los Angela 
Sept. 12 to 16. 
Mrs. Nolte reports that her ® 


woman committee will set up head: 
quarters at the Hotel Statler in Dowk 
town Los Angeles. Arrangements a 
now being made to program @ 

of interesting tours and activities ti# 
should keep the ISA ladies well ente 
tained during the Conference. Mor 
details will be reported concerning & 
many interesting features planned @ 
the Ladies’ Program as they are © 
ceived from Mrs. Nolte’s Committe® 
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| Technical Papers 
: Feature L. A. Conference 


= Technical Program at the 10th 
‘a Instrument-Automation . Con- 
“ance and Exhibit promises to be 
ne of the most outstanding in the 
of ISA. A total of 75 papers 
ies and experts in the field 
‘“jnstrumentation and automation 
" will be conducted in 25 Technical Ses- 
- gions and Panel Discussions during the 
ve Conference. Papers listed 
are some of the typical presen- 


ATS 
“This year the ISA is charging a reg- 
ation fee for attending the Tech- 
Sessions program, a practice 
many other societies have al- 
y adopted to help pay for the high 
cost of conducting these Conferences. 
The fee for ISA members is $2.50, 
and for non-members, $5.00. Those who 
register for the Clinics will be admitted 
to the Technical Sessions without addi- 


tional fee. 


ou 


8 : Testing Instrumentation 

2 Instrumentation for, and the significance of, 
1 as at the Seale Production of Low Boiling 
r x Gases, by Dr. Birmingham, Assistant 


ty will Chief, NBS Cryogenic Engineering Laboratory. 

; Studies of the Physical Properties of Metal at 
ing fol Low Temperatures, by Dr. T. G. Berlincourt, 
North American Aviation, Inc. 

Thermometry from Room Temperature to Be- 
ics, See low 1° and Some of the Problems Involved, 
by Dr. John R. Pellam, California Institute of 
Technology. 


tstant Also planned are sessions on Strain Measure- 
Start ment, Vibration Measurement and Instrumenta- 
bert L, tion in Research and Development. 
7 A New General Purpose Oscillograph, by D. 
3 Thle and J. L. Paine, G. E. Co., Lynn 
0 


more Production Processes 
Natural Gasoline Plant Instrumentation, by 
a Instrument Engineer, The Fox- 


ad rom The Economics of Instrumentation in the Oil 
ie June Refinery, Standard Oil Development Co 
rvation Relief Valve Discharge Systems, by Nicholas 
our ca Steshko, The Fluor Corp. 

Controlled Volume Pumps are Flow Control 
nforms Instruments, by Robert Sheen, Milton Roy Co. 
of your = me hag aoe 4 * ~~~ 

ers, by Paul Coffman, 
mbet } Omega Machine Co., Div. of B-I-F Industries. 
1 South Orifice Plate Errors Due to Pulsative Flow, 
you are by Charles Newman, The Fluor Corp. 


Automt Pity by SE on the Fairless Works Soaking 


ebber, General Supervisor — 
Instrumentation, U. S. Steel Corp. 


n Dynamics of Pneumatic Control System, b 
dies’ Page Buckley, Research Engineer, E. I. du- 
a Pont deNemours & Co. 


how Analysis Instrumentation 
of the 


moe 


Dynamical Analysis and Control of a Process 
the Pump, by Robert P. Bigliano, E. I. duPont 
Sect deNemours & Co., Research Engineering Dept. 





: A Systematic Approach to Automatic P 
les Host | by R. r ou utomatic Process 
ies’ 4 Contest, r det 3 co Physicist, E. I. 


the 18h Automatic Phosgene Analysis at Sub-Toxic 
a Levels, F. E. Bechtel, Research E ° 
ence E. lL. duPont deNemours & a 22 


A eo ailing System for an RF Process Monitor 
Mass eter, by R. E. Wrightman, W. 


3 

am «C fers, L. A. Grundy and E . 
her % head, Phillips Petroleum 5 ag a 
l heat Dynamic Response of Infrared Process Equi 
M: Down Earinee? E. H. Woodhull, Chief Develeganaks 


a The Perkin-Elmer Corp. 
en's. | tophysical Instrumentation 


a seri@y} 7, 

ake tion of Magnetic Recording for 
ties thal Gerpigieel fon, ot tion, by S. J. Begu 
11 ente Clevit-Brush Development Co. oe " 
e of aenetic ag a. ee Release 

g a . M. j . 
ning We and J. M. Cunningham, Techno bestrumend Oe, 
—_ , saat Instrumentation 

tes Ste Analyzer fo Measuring Respi 

LMIvle Gases, by Michael Hh ens a Fr Robert 
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meetings digest 





Dates of ISA Meetings At 
Los Angeles Are Announced 


Dates have now been set for these 
important Society meetings to be held 
during the 10th Annual Instrument- 
Automation Conference and Exhibit in 
Los Angeles, Calif., from Sept. 12-16. 

Members—Tuesday afternoon, Sept. 

13 
Council—Tuesday 
evening, Sept. 13 

Executive Board—Sunday 
noon, Sept. 11 

Section Officers—Wednesday Lunch- 
eon, Sept. 14 

Exhibitors — Thursday afternoon, 
Sept. 15 

Members’ Annual Dinner—Wednes- 
day evening, Sept. 14 

Meetings of the various National 
Committees are being finalized and 
their schedules will be announced in 
the June issue of the ISA Journal. 


Automation is Subject 
of Penn State Conference 


An automation conference for engi- 
neers and companies interested in de- 
veloping active automation programs 


afternoon and 


after- 


is scheduled for the entire week of 


June 13, 1955 under the sponsorship 
of The Pennsylvania State University, 
State College, Pa. 

A series of well-known speakers will 
discuss principles of automation, tech- 
nical aspects of automation, equipment 
design and construction, economic con- 
siderations of automation, automation 
for smaller manufacturers and auto- 
mation standardization. 

The conference will aim for un un- 
derstanding and solution of the needs 
of the attending group rather than 
stressing the “push-button” approach 
to automation. Further information 
may be obtained by writing Chester 
Linsky, The Pennsylvania State Uni- 
versity, State College, Pa. 





Prediger, Merck Institute for Therapeutic Re- 
search. 

Improved Equipment for Supported Electrolyte 
Ionophoresis, by Dr. Raymond Jonnard, Pater- 
son (N. J.) General Hospital. 

Techniques of Rapid and Continuous Infrared 
COs Analysis, by Andrew F. Farr, Respiratory 
Center for Polio, Rancho Los Amigos, Hondo, 
Calif. 

Automatic Bacterial Colony Counter, -by Car! 
Berkley, Allen B. DuMont Laboratories, Inc. 
Micrometron Cell Counter, by Leopold Room- 
er, Optionic Research, Inc. 

Oscillographic Instrumentation in Biology and 
Medicine. by A. Parsons, Minneapolis-Honey- 
well Regulator Co., Heiland Div. 

Primary Transducer in Medical and Biological 
Measurements, by wrence Keenen, Minne- 
apolis-Honeywell Regulator Co. 


Instrument Maintenance 
and Operation 


Maintenance Procedures for Analytical In- 
strumentation, by J. F. Davis, Monsanto 
Chemical Co. 

Instrumentation With An Instrument Pool, 
by W. J. Maxwell, General Electric Co. 


Instrument Applications of Statistical Ana- 
lytical Techniques, by R. F. Mahood, E. I. du- 
Pont deNemours & Co. 


SAMA’s 37th Annual Meeting 
Elects Henry Dever President 


Henry F. Dever, President, Brown 
Instruments Division, Minneapolis- 
Honeywell Regulator Company, Phila- 
delphia, was elected President of the 
Scientific Apparatus Makers Associa- 
tion by the association’s 37th Annual 
Meeting, held April 24-28th at The 
Greenbrier, White Sulphur Springs, 
W. Va. 


More than 250 instrument makers 
attending the April 25th session heard 
retiring President Edward J. Albert 
ask for definite government action to 
preserve certain essential skills of the 
instrument industry, and call for a 
joint planning conference of SAMA 
members with the Atomic Energy 
Commission. He also asked for help 
in relieving the critical shortage of 
high school science teachers and urged 
cooperation of the SAMA membership 
with professional scientific societies. 


Mr. Albert is President of Thwing- 
Albert Instrument Company, Phila- 
delphia, and Chairman of the ISA Na- 
tional Committee on the Instrument 
Industry. 


In officially welcoming Dr. Walter J. 
Murphy, editor of American Chemical 
Society publications, Warren H. Brand, 
President, Instrument Society of 
America, and William H. Kushnick, 
ISA Executive Director, as guests, Mr. 
Albert pointed out the importance of 
continued working relationships be- 
tween apparatus and professional 
scientific groups. 


“We hope that you gentlemen will 
inform members of your organizations 
that we are sincerely anxious to coop- 
erate more closely with them in the 
continued enhancement of our com- 
mon ideals for the growth and prog- 
ress of our scientists and engineers,” 
he said. 


“That’s the Spirit” was the subject 
of the Annual Dinner address by 
Tennyson Guyer. A panel discussion 
on “Attracting and Selecting Young 
Technical Talent” was held Tuesday; 
April 26. 


Niagara Frontier Sponsors 
Instrument Show in Buffalo 


More than 85 instrument manufac- 
turers will display their newest prod- 
ucts at an exhibit directed by the 
Niagara Frontier Section on May 21, 
1955 at the Erie County Technical In- 
stitute in Buffalo. 

There are no fees or charges re- 
quired for attendance. All persons in- 
terested in the latest instrumentation 
developments are _ invited. H. G. 
Guilaume of Linde Air Products Co., 
East Park Drive and Woodward Ave., 
Tonawanda, N. Y. is serving as Chair- 
man of the Exhibit Committee. 
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| ExecDirector’s Diary | 





Cost control is one of my major re- 
sponsibilities. Hardly a day passes 
that I do not refer to our current 
budget to weigh an expenditure 
against available funds. I have there- 
fore become very familiar with our 
financial figures and believe that you 
may be interested in my impressions 
of them. 


First let me say that the Society is 
in sound financial condition. While it 
is true that 1954 operations reduced 
the previous surplus, the Society be- 
gan this new year with a surplus of 
over $71,000. Most of it in liquid as- 
sets. I consider that I am one of 
the principal guardians of this sur- 
plus and that my control of operating 
costs and my efforts to increase our 
revenues will reflect itself in the So- 
ciety’s surplus figure. 


On the other hand the Society is not 
formed with the objective of building 
surpluses; it is formed to render serv- 
ice to the membership. Yet if the 
quality and quantity of these services 
are high, and if they are designed 
with business-like perspective, they 
should then result in an increased 
surplus. This is my basic principle 
of Society management. 


However, there are risks inherent in 
every business enterprise and ISA ac- 
tivities are no different. When a com- 
pany introduces a new product to the 
market, it must make an investment 
out of its surplus before returns can 
be realized. Sometimes it takes years 
before that investment pays off; some- 
times it can be more quickly recovered. 
The Society’s investment in the ISA 
Journal is a typical case. No reason- 
able person would have expected the 
Journal to pay for itself quickly, but 
they should expect that its manage- 
ment would plan and control the busi- 
ness of the Journal to make it self- 
sustaining in a reasonable period of 
time. It is my aim to take the Journal 
out of the red figures it showed in 
1954, and will show again in 1955 and 
1956, and make it self-paying during 
1957. 


What does this mean then during 
the interval before the Journal can 
be out of the red? The rest of our 
income producing activities must yield 
enough extra to offset the deficit in 
Journal operations, or else the net 
deficit must be paid for out of the So- 
ciety’s surplus! In 1954 the surplus 
account carried the net deficit. This 
year our aim is to increase our total 
revenues from all sources and to con- 
trol our costs so that there will be no 
further shrinkage in the Society sur- 
plus despite the fact that the Journal 
operations will still be in the red. 


The ISA’s major sources of other 
revenue are from dues and from the 
Annual Conference and Exhibit. Our 
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Maintenance and Analytical Clinics Repeated at L. A. 
Computers Clinic a New Feature; Early Registration Urged 


Instruments Maintenance, Analyti- 
cal Instruments, and Computers will 
be the three Clinics featured at ISA’s 
10th Annual Instrument-Automation 
Conference and Exhibit in Los Ange- 
les. The Maintenance and Analytical 
Clinics are popular repeats of the pat- 
terns established at previous ISA Con- 
ferences. J. C. Groenewegen is Chair- 
man of the Instruments Maintenance 
Clinic and E. G. Goff, of the Analyti- 
cal Instruments Clinic. The Comput- 
ers Clinic is new this year, but the 
great interest already shown by the 
inquiries which Chairman W. J. Con- 
ner has in hand, indicates that there 
will be an overflow attendance. Early 
registration for each Clinic is neces- 
sary to assure admission. 


ISA Clinics are well organized 
orientation-training courses conducted 
by specially selected instructors from 
instrument companies who are invited 
to participate. They cover a series of 
basic as well as advanced instruments, 
and their varied applications. They 
are planned to meet the needs of op- 
erating, technical, engineering and 
management personnel, who comprise 
the membership of the Society. 


The classes for each Clinic are di- 
vided into small groups to permit more 
opportunity for individual help and 
discussion. Each group is scheduled 
through a pre-established program of 
instrument subjects, but latitude is 
provided for individual choice of sub- 
jects. The Clinic instruction combines 
lectures, demonstrations, and discus- 
sions. Each subject in a Clinic is re- 
peated sufficient number of sessions to 
permit the several groups to be sched- 
uled conveniently. 






rs 


The Computers and Analytical qm 
ics will be held at the Shrine Audi. 
torium, which adjoins the Shrine Hal, 
where the ISA Exhibit is held. Th 
Maintenance Clinic will be at the Un. 
versity of Southern California, just g 
few blocks walk from the Shrine 
The facilities are ideal both for th 
participating companies and for the 
students. Registrants for the Maip. 
tenance Clinic will have full opportuy 
ty to visit the ISA Exhibit which Opens 
just after their Clinic closes on Mon. 
day. 

The Registration Fee for each Cling 
is $5.00 for ISA Members; $7.50 fm 
Non-Members. Members of ASME, 
AIEE, IRE, and SCMA, which societig 
are officially cooperating with ISA thy 
year in its Conference program, wij 
pay the same fees as ISA memben 
Non-Members may apply the $2 
extra towards ISA membership dug 
if they sign up within 30 days afte 
the Conference. 


Registration for any clinic admik 
the registrant to the technical session 
of the Conference without the additig 
al Conference fee. Admission to th 
Exhibit is free. 


Registrants for each Clinic will me 
ceive by mail a complete schedule @ 
the final program to choose the instr 
ment subjects they prefer to attend 
The June issue of the JSA Journal wil 
contain complete details. 


In the adjoining columns are furthe 
details on each Clinic. Register im 
mediately by filling out the registr 
tion blank and returning it to the ISA 
National Office, 1319 Allegheny Ave 
Pittsburgh 33, Pa. Only advance re 
istration will assure your admission. 





progress on the exhibit sales is ex- 
tremely encouraging. We expect a 
little more income this year from the 
registration fees to be. charged for the 
sessions and clinics in the Conference 
program, to offset the very large ex- 
penses the Society incurs each year 
to plan, publicize and conduct the Con- 
ference. 


However, membership dues are not 
increasing as rapidly as we budgeted. 
While new members are being added 
at a fair rate, we are losing old mem- 
bers at about the same rate. It is vital 
that each of us do our serious best 
in helping to make this a more favor- 
able trend for the Sections and for 
the Society as a whole. If we can fin- 
ish this budget year with ten thousand 
active members, the goal set in our 
1955 budget, I feel confident that the 
Society’s surplus will be safe from 
further shrinkage. 


Bel Kicknied 


Need Help With Your Plans? 


If you are one of the many who af 
planning to include some vacation tim 
in your Conference attendance t® 
year in Los Angeles and have not matt 
your plans firm as yet, you should m@ 
delay. 

If you have never availed yoursé 
of the scenic wonders of the West, thi 
is your golden opportunity. You @ 
accomplish a great deal business-witt 
by attendance at the Los Angeles [Ss 
meeting, and at the same time hat 
an unusually attractive and interestilt 
vacation. ) 

The Los Angeles Chamber of Cot 
merce Visitors’ Bureau, 1151 Soul 
Broadway, Los Angeles, will be hap 
to help you map out your itinerary 
you tell them now how much ei 
time you expect to have before and 
after the Conference dates. 

Don’t be left out! Be sure youTe#) 
California for the ISA 10th 
Instrument-Automation Conference &® 
Exhibit, September 12th through @ 
16th. 3 


























at 





ISA Jon 





ISA this 
am, wil 
members, 
he $25 
lip ¢ : 
ays afte 


C admih 
Sessions 
addition 
n to th 


: will te 
edule of 
1e instr 
> attend 
rnal Will 


e further 
ister im 
registre 
» the ISA 
ony Ave, 
ance reg 
mission. 





ans? — 





who 
tion time 
nee this 


not mae 
ould mot 


yourséll 
Vest, this 
You cal} 
ness-Wist 
zeles ISA 
ime have 
terest 


of C 4 
51 Sout 
be happy 
nerary 
ich exe 
‘fore am 
you're it 
AM 

rence @ 
ough 





instruments Maintenance Clinic 


Days: Saturday, Sunday and Monday. 


Dates: September 10, 11, 12, 1955. 
Place: University of Southern California, Los 
Angeles. 


Eight 2-hour sessions; three each 
Saturday and Sunday mornings and 
ofternoons ; two on Monday morning. 


: intenance and Trouble-shooting of 
Comme: Metre! instruments. Principally for 
pperating, maintenance and apprentice per- 
sonn 
: Choice of one of three programs, 
each consisting of a well-balanced series of 
eight different instruments. 
Instruction: Explanation of instruments, parts, 


its. F 
+ Ba icin of trouble-shooting proced- 


mn and answer periods. 
Individual practice. 
Copies of Instruction Manuals. 
Certificate: Certificate of Completion for full 
course, 
Groups: Limited to 25 per group per session. 


Fees: Advance Registration Required. $5.00 
for ISA Members ; $7.50 for Non-members. 


Analytical instruments Clinic 


Days: Tuesday, Wednesday, Thursday. 
Dates: September 13, 14, 15, 1955. 
Place: Shrine Auditorium, Los Angeles. 


Sessions: Six 3-hour sessions; one each morn- 
ing and afternoon. 


Course: Theory, design and applications of 
analytical instruments for both continuous 
and laboratory methods of process control. 
Principally for technicians, engineers, physi- 
cists, chemists and graduate students. 


Subjects: Thermal-conductivity Gas Analyzers 

and Gas Chromotography—Gow-Mac Instru- 
ment Co. 

Negative Type, Infrared Analyzer—Leeds & 
Northrup Co. 

Positive Type, Infrared Analyzer — Liston- 
Becker Instrument Co. 

Water Vapor Recorder; Thermal Conductiv- 
ity—Mine and Safety Appliances Co. 

Density and Liquid Level—Ohmart Corp. 

Infrared from Laboratory-to-Line—Perkins- 
Elmer Corp. 

X-Ray Quantometer — Applied Research 
Laboratories. 

Leak-Detector; Flow Colorimeter; Special 
Energy Recorder—Beckman Instruments, 

c. 


In 
Process Refractometer—Consolidated Engi- 
neering Corp. 


Instruction : Illustrated lectures, demonstra- 
tions, discussion, descriptive literature. 


Fees: Advance Registration Required. $5.00 
for ISA Members ; $7.50 for Non-Members. 


Computers Clinic 


Days: Monday, Tuesday, Wednesday. 
Dates: September 12, 13, 14, 1955. 
Place: Shrine Auditorium, Los Angeles. 


Sessions: Six 3-hour sessions; one each morn- 
ing and afternoon. 


Course: Capabilities of various types of com- 
Duters and how they can be used in solving 
plant and laboratory problems; process con- 

engineering calculations, data reduc- 

tion, business data, processing and other ap- 

tions. Principally for Engineering and 
ement personnel. 


Subjects : oma Digital Computers—The Bur- 
Troughs rp. 
4 ~~ Digital Computers — Electro- 
Data rp. 
Large-Size Digital Computers — Remington- 
Rand Co ” 


rp. 
Direct Analog Computers—To be announced. 
Electronic Differential Analyzers—Electronic 


ites, Inc. 
Mechanical Analog Computers—Librascope, 


Instruction : Lectures and demonstration ; dis- 
‘Sussions; descriptive literature. : 


Pees: Advance Registration Required. 
ISA Members; $7.50 for Non- 


ay 1955 


ISA INSTRUMENTS MAINTENANCE CLINIC 
APPLICATION FOR ADVANCE REGISTRATION 
September 10, 11 and 12, 1955 — Los Angeles, California 

(PLEASE PRINT) 


Name ie. 








Street. eee! — le EN State 








Company Title 
Member of ISA ASME AIEE IRE SCMA NON-MEMBER (Circle each) 








Signature RD ‘ a __Date a 


REGISTRATION FEE: Members of ISA and Co-operating Societies, $5.00; Non-Members, $7.50. Mail 
this application with Check or Money Order to: INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. 





Register Tow to Abssure Your Reserwatiou 


ISA ANALYTICAL INSTRUMENTS CLINIC 
APPLICATION FOR ADVANCE REGISTRATION 
September 13, 14 and 15, 1955 — Los Angeles, California 

(PLEASE PRINT) 


Name 





Street 








peabiahiienitintapatiiaidis City _Zone_ 


Company. as, 


Member of ISA ASME AIEE IRE SCMA NON-MEMBER (Circle each) 








Signature 7 aes ae Date_ 





REGISTRATION FEE: Members of ISA and Co-operating Societies, $5.00; Non-Members, $7.50. Mail 
this application with Check or Money Order to: INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. : 


Facilities are Limited--Register How 
ISA COMPUTERS CLINIC 
APPLICATION FOR ADVANCE REGISTRATION 
September 12, 13 and 14, 1955 — Los Angeles, California 
(PLEASE PRINT) 

















Name ae panninsndli 
Street City wae State 
Company * eS ee Ue ee ee ae 











Member of ISA ASME AIEE IRE SCMA NON-MEMBER (Circle each) 


Signature A a PER So) Date 








REGISTRATION FEE: Members of ISA and Co-operating Societies, $5.00; Non-Members, $7.50. Mail 
this application with Check or Money Order to: INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny 
Ave., Pittsburgh 33, Pa. 
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LMOST TWO YEARS AGO our Society Structure 
and Planning Committee submitted a report recom- 
mending a change in the organizational concepts of our 
Constitution and By-Laws. A change was believed neces- 
sary because the Society had grown to a point where its 
operation and management could not be conducted effi- 
ciently on its original foundation. The concepts of those 
who wrote our first Constitution and By-Laws have served 
us well; but the Society’s growth now requires a recon- 
structed foundation to properly support our current 
leadership in the ever widening field of instrumentation. 
Over the years the number of members and Sections has 
increased by a factor of about seven. Since our inception 
as an eleven Section Society our Council has now grown 
to seventy-three Delegates scattered over North America 
and meeting once a year. Under our present organization 
the Council is charged with the control and management 
of the affairs, property and funds of the Society which is 
now a business grossing over $300,000 a year. Obviously 
delegation of administrative power from the Council to a 
smaller group has become a practical necessity. The 
problem is how to do this, while retaining overall control 
in the membership. 


The Society Structure and Planning Committee has 
thoroughly studied this problem for two years and in 
recommending changes in the Constitution and By-Laws 
has kept the above primary objectives in view. The prin- 
cipal features of its recommendations are that 

(1) general policy control be retained in the Council; 


(2) operating policy and control be delegated to the Executive Board; 


(3) the Executive Board be increased in membership to include a 
minimum of seven District Vice Presidents elected by the Sec- 
tions in their districts; 


(4) the Council be authorized to vote by mail on questions submitted 
to it by the Executive Board. 


These recommendations in specific detail have been em- 
bodied in the proposed Constitution and By-Laws. They 
enable the Council, as representatives of all the Sections 
and members, to “control the general policies of the Socie- 
ty through its powers to nominate and elect officers, to 
initiate changes in the Constitution, to amend the By-Laws, 
to establish budget policies, and to review the Annual 
Reports of Officers”. These recommendations also dele- 
gate to the Executive Board, a smaller governing group, 
“The determination of operating policies and the control 
of the affairs, property and funds of the Society”. It 
.is important to point out that in the proposed expansion 
of the Executive Board, at least seven officers will be direct 
representatives of the Sections and members in their 
districts because they will be nominated and elected by the 
Delegates of the Districts. With these District Vice Presi- 
dents and the other officers regularly elected by the Coun- 
cil, which also represents the Sections and membership, 
the new Executive Board would doubly assure that the 
aims and desires of the membership as a whole are fully 
considered in matters of operating policy and control. 
This type of organization is followed by many technical 
societies of any size and is more democratic than most. 


Furthermore, the revisions would include a procedure 
for the Council to vote by mail on questions presented to 
it by the Executive Board. This would bring the two 
governing bodies closer together during the year on major 
problems without the necessity of waiting for the Annual 
Council meeting. 


The Constitution and By-Laws as now proposed incor- 
porates not only the best judgment of all those who 
worked closely in revising it but it carries out what | 
believe was the intent of the motion by R. A. Hoxie which 
the Council passed last September. This is the quotation 
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from the Minutes: 

“Mr. Hoxie (Detroit) moved that the Society Structure ; 

and Planning and the Constitution, Rules and Pro. 

cedure Committees be directed to prepare amendmen, — 
to the By-Laws to delegate the details of operating the — 

Society to the Executive Board and the Society May. 

ager, retaining overall control of policies and finanegs 

in the hands of the Council, and further moved thy 
these Committees be further instructed to prepare 
constitutional amendment providing a procedure for 

Council voting by mail on specfic questions proposed 

by the Executive Board and further moved that these 

proposed amendments be forwarded to the Delegates 
for study at least three months prior to the 1955 Coun. 
cil Meeting.” 

Other changes have been incorporated in the propose 
Constitution and By-Laws. A President-elect is to 
a new officer. He would serve also as Secretary, elimingt 
ing that office entirely. He would automatically assum 
the presidency for the year following his term as Pres. 
dent-elect-Secretary. This new office permits experieng 
and continuity in Society administration. 

As an economy measure to save clerical expense in th 
National Office as well as in the Sections, the annul 
membership dues are to be put on a fiscal year basis ip 
stead of on the present anniversary-of-election basis. At 
the time of starting this change, all members will hay 
their dues adjusted on a monthly proration to bring then 
onto the new fiscal year basis. New members would sub 
mit full dues with their applications and would receiv 
adjusted invoices at the beginning of the following fiscal 
year. A special inducement would be in store for new 
members who apply after September 1 and before October 
31 because they would receive 14 months of membership 
for their initial payment of annual dues. This revision 
would have no serious disadvantages to members or See 
tions and yet would have some real advantages for Society 
and Section record keeping. 

There are still other proposed changes such as for Ex 
hibitor and Sustaining Memberships; a “Manual of 
Operations” to define the standing committees and their 
duties; the establishment of Districts for the election d 
District Vice Presidents; procedures for nominating th 
various officers; two sessions for the Annual Meeting d 
the Council; a shorter period before an unpaid Member 
is dropped; etc. 

I urge that each member, Section officer, and Delegate 
study the proposed Constitution and By-Laws completely 
as printed in the following pages. The next meeting@} 
the Executive Board is scheduled for June 25 and I would} ¢ 
like to have your comments no later than June 17 so thé} ( 
I can take them up at that meeting. Any revisions yo 
suggest should include a specific wording for the variols 
paragraphs in both the Constitution and By-Laws so that 
it is clear as to what you wish to have changed. 

Between now and the Council Meeting in Los Angeles 
in September all the members of your Executive 
and some of our Past Presidents are available for explant} ( 
tions of the proposed changes. Your own comments 
criticisms are not only welcomed but are desired 
needed. As individuals and as Sections please 
advantage of this opportunity. 

What is now proposed is the results of exhaustive study, ( 
discussion, and rewriting by members of the Socielf” 
Structure and Planning Committee, the Constitutiol 
Rules and Procedures Committee, the Executive 
and others. It is my strong conviction and that of your 
Executive Board that the Constitution and By-Laws 
revised in the following pages provides a stronger found® 
tion for still higher achievements by ISA. 4 
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ARTICLE I 


ae name of this SOCIETY is the 


a INSTRUMENT SOCIETY of 
AMERICA. 

(2) Authorized local groups shall be 
known as SECTIONS and STU- 
DENT SECTIONS. 


ARTICLE I 

OBJECTIVES — 

(1) The objectives of the SOCIETY 
shall be to advance the arts and 
sciences connected with the 
theory, design, manufacture and 
use of instruments in the various 
sciences and technologies. 


ARTICLE Ill 
MEMBERSHIP | 
(1) The membership of the SOCIETY 
shall consist of: 
Honorary Members 
MEMBERS 
Associate Members 
Student Members 
Members-at-Large 
Foreign Members 
Sustaining Members 
Exhibitor Members 
(2) The membership of the SEC- 
TIONS shall consist of: 
MEMBERS 
Associate Members 
Stadent Members 


ARTICLE IV 

QUALIFICATIONS. FOR 

MEMBERSHIP 

(1) Any person interested in the ob- 
jectives of the SOCIETY shall be 
eligible for election to member- 
ship of a class for which he is 
eligible, in accordance with the 
conditions and procedures speci- 
fied in the By-Laws. 


ARTICLE V 

DUES 

(1) The amount and method of col- 
lection of dues of the SOCIETY 
shall be as provided in the By- 


Laws. 

(2) No assessments upon SECTIONS 
or STUDENT SECTIONS as such 
shall be made. 

(3) Assessments upon members shal! 

made only by 2/3 majority of 
the votes of the Council of Na- 
tional Delegates in session. 


ARTICLE VI 
GOVERNMENT 
(1) The Council of National Delegates 
shall control the general policies 
of the SOCIETY through its 
powers to nominate and elect the 
rs, to initiate changes in the 
Constitution, to amend the By- 
Laws, to establish budget policies, 
and to review the Annual Reports 
of the Officers. 
(2) The determination of operating 
policies and the control of the 
irs, property and the funds of 
the SOCIETY shall be vested in 
Executive Board, except as 
may be otherwise provided by the 
Constitution and By-Laws. 
(3) The control and management of 
affairs, property, and funds 
of the SECTIONS shall be vested 
in the SECTIONS individually. 
Constitution and By-Laws of 
the SECTIONS shall not be in 
conflict with the Constitution and 
a . By-Laws of the SOCIETY. 
) All questions coming before the 
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SOCIETY, its governing bodies 
and committees siall be decided 
by a majority of the votes cast 
except as otherwise provided by 
the Constitution and By-Laws. 

(5) Each member, other than Sustain- 
ing, Exhibitor, Associate, and Stu- 
dent shall be entitled to one vote 
on all questions submitted to the 
membership of the SOCIETY. 
Sustaining, Exhibitor, Associate, 
and Student members shall have 
no voting power. 

(6) Robert’s Rules of Order, Revised, 
where applicable, shall determine 
the conduct of business in all 
meetings of the SOCIETY, its 
governing bodies and committees 
except when inconsistent with the 
Constitution and By-Laws. 


ARTICLE VII 

COUNCIL OF NATIONAL 

DELEGATES 

(1) Each SECTION shall designate a 
MEMBER to act as its National 
Delegate and shall specify his 
term of office. The SECTION 
may designate a MEMBER as an 
alternate. 

(2) Officers of the SOCIETY shall 
serve ex-officio on the Council of 
National Delegates and shall have 
no vote. 

(3) Each National Delegate shall 
have a voting power equal to the 
number of EMBERS in the 
SECTION which he represents. 

(4) A quorum of the Council of Na- 
tional Delegates must represent 
both a majority of the number of 
SECTIONS and the MEMBERS 
of the SOCIETY. 

(5) Proxies issued by a National Dele- 
gate may not be used in the meet- 
ings of the Council of National 
Delegates. 

(6) The Annual Meeting of the Coun- 
cil of National Delegates shall be 
held during or just preceding the 
week of, and at the place of, the 
Annual Meeting of the SOCIETY. 
Notice of the meeting and the 
agenda shall be sent to the Na- 
tional Delegates at least 30 days 
before the meeting. 


ARTICLE VIII 

OFFICERS AND EXECUTIVE 

BOARD 

(1) Officers: The Officers of the SO- 
CIETY and their terms of office 
shall be: 


President __ One year 
President-elect- 

Secretary __ One year 
Divisional Vice 

Presidents (Four) _ Two years 
District Vice Presidents 

(Seven minimum) __ Two years 
Treasurer ___ _.....Two years 


(a) A President - elect - Secretary 
shall be elected each year. At 
the conclusion of his term of 
office he shall automatically 
succeed to the Presidency. 
Note of explanation not a 
part of the Constitution: 

To initiate these changes in 
the Constitution in Septem- 
ber of 1956 a President, a 
President-elect-Secretary and 
all District Vice Presidents 
shall be elected together with 
the two Divisional Vice Presi- 
dents and the Treasurer. In 
this instance the District Vice 
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Presidents from the even 
numbered Districts shall be 
elected for a term of one year 
and permitted to succeed 
themselves. 

(b) Two of the Divisional Vice 
Presidents and the Treasurer 
shall be elected in alternate 

ears. 

(c) e District Vice Presidents 
from the odd numbered Dis- 
tricts shall be elected in odd 
years and from the even num- 
bered Districts in even years. 


(2) Executive Board: The Executive 


Board shall consist of the Officers 
and the latest living Past Presi- 
dent. 

(a) An Executive Committee of 
this Executive Board shall 
consist of the President, Pres- 
ident-elect-Secretary, Treas- 
urer and the latest living 
Past President. Within the 
limitations set by the Execu- 
tive Board this Executive 
Committee shall act for and 
with the authority of the Ex- 
ecutive Board between its 
regular meetings. 


ARTICLE IX 
ELECTION OF OFFICERS 
(1) The Officers except District Vice 


Presidents shall be elected by the 
Council of National Delegates. 
(a) Only MEMBERS and Mem- 
bers-at-Large shall be eligi- 
ble for election by the Coun- 
cil of National Delegates. 
(b) No Officer elected by the 
Council of National Dele- 
gates, except the Treasurer, 
shall succeed himself in the 
same office, except as pro- 
vided in the next paragraph. 
(c) Any office becoming vacant 
during its regular term and 
which is subject to election 
by the Council of National 
Delegates shall be filled by 
an interim —— of 
the Executive Board until the 
next regular meeting of the 
Council of National Delegates 
at which time they may elect 
an Officer for the unexpired 
part of the term. An interim 
appointment shall not dis- 
qualify such Officer from suc- 
ceeding himself under para- 


graph 1 b 


(2) One District Vice President shall 


be elected from each geographical 
District of the SOCIETY by the 
National Delegates of that Dis- 


trict. 

(a) Only MEMBERS of the SEC- 
TIONS in the District shall 
be eligible for election as its 
District Vice President. 

(b) No District Vice President 
shall succeed himself to the 
same office, except as pro- 
vided in the next paragraph. 

(c) Any District Vice sidency 
becoming vacant shall be 
filled for the unexpired term 
by a special election held by 
the National Delegates of 
that District. The newly 
elected District Vice Presi- 
dent shall complete that part 
of the unexpired term and 
shall be eligible for re-elec- 
tion. 
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ARTICLE X 


AMENDMENT OF THE 
CONSTITUTION 


(1) Amendment of the Constitution 


may proposed by a petition 
signed by one hundred or more 
MEMBERS of the SOCIETY or 
by resolution adopted by the 
Council of National Delegates. A 
petition shall be placed on the 
agenda for the next Council of 
National Delegates meeting. At 
least 90 days notice shall be given 
of Council of National Delegates 
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ARTICLE I 
CLASSES OF MEMBERSHIP 
(1) Honorary Membership shall be 


(2) 


(3 


_— 


(4) 


reserved for those individuals 
whose outstanding contributions 
to the advancement of the arts 
and sciences of instrumentation 
are worthy of special recognition. 
The recommendation that an indi- 
vidual be made an Honorary 
Member may be made by any 
member of the SOCIETY. It shall 
be made in writing, including a 
description of the work per- 
formed, endorsed by ten other 
members, and presented to the 
President-elect-Secretary of the 
SOCIETY, who shall submit it to 
the Honors and Awards Commit- 
tee for consideration and review, 
which Committee in turn shall 
submit it with their written re- 
port to the Executive Board. A 
majority vote of the Executive 
Board shall constitute election 
and the President-elect-Secretary 
of the SOCIETY shall then notify 
the individual of his election. An 
Honorary Member shall without 
further payment of dues have all 
the rights and privileges of a 
MEMBER and he shall be 
awarded an appropriate certifi- 
cate. 
Any person interested in the ob- 
jectives of the SOCIETY shall 
be eligible for election as a MEM- 
BER, subject to the restrictions 
of the other paragraphs of this 
article. 
Election as Associate Member 
shall be limited to those persons 
whose principal interest and oc- 
cupation are not in the instrument 
field 
A person is eligible to become a 
Student Member if: 
(a) He is registered as a full time 
student, or 


- (b) He is enrolled in an organized 


(5) 


(6) 


instrument apprentice course 
An apprentice is eligible for Stu- 
dent Membership only during the 
first two years of his course. 
Membership-at-Large shall be re- 
stricted to those citizens of the 
United States who are not located 
geographically to be able to take 
advantage of a SECTION. or who 
are unable to join a SECTION. 
Foreign Membership shall be 
limited to those who are not citi- 
zens of the United States and 
who reside either in the United 
States or elsewhere, except those 
Members of SECTIONS which are 
established in countries outside 
the United States. 


meetings at which Constitution 
amendments will be voted upon. 
A two-thirds vote of the Council 
of National Delegates present at 
the meeting shall be required for 
the adoption of such a petition or 
resolution, in accordance with 
Article VII, Paragraph (3). 


(2) Within 30 days following adoption 
of a petition or resolution by the 
Council of National Delegates, the 
proposed amendment(s) to the 
Constitution, with a statement of 
the reasons therefor, shall be 


(7) Special memberships are avail- 
able to Corporations, Non-Incor- 
porated Organizations, or individ- 
uals on the following basis: 

(a) Sustaining Membership shall 
be awarded by the Executive 
Board to a company, founda- 
tion, or an individual in pay- 
ment of $250.00 or more an- 
nually in support of the SO- 
CIETY’S activities. 

(1) Funds paid by Sustain- 
ing Members will be set 
aside by the SOCIETY 
to be used by special proj- 
ects, such as scholarships, 
research work, standard- 
ization programs, and 
educational and training 
programs as may be ap- 
proved by the Executive 
Board. 

(2) A Sustaining Member 
(or his designated repre- 
sentative) shall have all 
the rights and privileges 
of a MEMBER, except 
that he is not thereby 
automatically affiliated 
with a SECTION and 
may not vote. 

(b) Exhibitor Membership shall 
automatically without pay- 
ment of dues be given to each 
purchaser (or his designated 
representative) of exhibit 
space totaling not less than 
one (1) booth unit in the 
SOCIETY’S annual exhibit. 
The term of such membership 
shall be for one year follow- 
ing the month of the annual 
exhibit. An Exhibitor Mem- 
ber is entitled to all the 
rights and privileges of a 
MEMBER, except that he is 
not thereby automatically 
affiliated with a SECTION 
and may not vote. 

(9) Citizens of the USSR and its 
satellites or their agents, and 
members of the Communist Party 
shall not be eligible for member- 
ship in the SOCIETY. 


ARTICLE II 

MEMBERSHIP ELECTION 

PROCEDURES 

(1) Application for membership in the 
SOCIETY as MEMBER, Associ- 
ate Member, and Student Member 
shall be made by filling out the 
“Application for Membership” 


form and submitting it, properly 
endorsed and with the correct 
dues to the SECTION which the 
applicant wishes to join, or to the 
National Office for referral to the 






mailed by the Executive Dj 
to all members of the SOCTpy 
eligible to vote, as set forth® 
Article VI, Paragraph (5), * 
tion of the amendment gs 
decided by a majority of the 
cast. The voting period shally 
for 30 days following the 
of the proposed amendment(s) hy 
the Executive Director. The 
ecutive Director shall inform th 
Council of National Delegates ¢ 
the results of the vote withing 
days of mailing. 


appropriate SECTION. 
authorities of the SECTION shal 
review the application with 
spect to the applicant’s a 
bility and class of membershj 
Approval of the applicant by 
SECTION shall constitute de 
tion to membership and shal] ® 
so indicated on the applicatig 
form. This form with the corms 
dues attached shall be forwardg 
to the Executive Director, why 
shall notify the member of hy 


election. 
(2) Application for membership i 
the SOCIETY as Members 


Large and Foreign Member shal 
be made by filling out the “Ap 
plication for Membership” fom 
and submitting it with the corre 
dues to the Executive Directs, 
Admission to the SOCIETY # 
Member-at-Large or Foreigt 
Member shall be by action of te 
Executive Director in accordant 
with standards of admission pre 
scribed by the Executive Boar 
(3) Application for membership inth 
SOCIETY as Sustaining Membe 
shall be made by filling out i 
“Application for Sustaining Mew 
bership” form and submitting# 
to the Executive Director. 
Executive Director shall submit 
the application to the Executit 
Committee for action. 


ARTICLE Ill 

TRANSFER OF MEMBERSHIP 

(1) Transfer of membership from om 
SECTION to another shall ® 
made with the approval of 
SECTION to which the memb@ 
wishes to be transferred. Mem 
bership in his original SECTION 
shall continue until the transi 
is effected. 


ARTICLE IV 
ADDITIONAL AFFILIATION 


(1) Any member may affiliate with 
additional SECTIONS, subject # 
the regulations of such 
TIONS. Such additional affilit 
tion shall carry no voting 
in matters coming before the 80 
CIETY. 


ARTICLE V 
TERMINATION OF MEMBERSHE 





(1) A member may resign from the 
SOCIETY at any time by s 
ing his intention in writing to 
Executive Director who shall thet 
notify the Secretary of the 5B¥ 
TION of which he was a memvs 

(2) Any member whose dues are 











paid three months after the ¢ . 
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be considered inactive and 

Executive Director shall so 

him and the Secretary of 
ECTION of which he is a 
member. An inactive member 
shall have no vote in any matters 
ining to the SOCIETY and 
shall receive no notices or publi- 
cations from the National Office. 

An inactive member shall be re- 

stored to active status immediate- 

ly upon payment of his dues. 

Tey member whose dues are un- 

paid six months after the date 

shall have his name stricken from 
the membership roll of the SO- 

CIETY and the Executive Direc- 

tor shall so notify him and the 

Secretary of the SECTION of 

which he is a member. 

(4) The application for reinstatement 
of any member whose name has 
been stricken from the member- 
ship roll for non-payment of dues 
shall be considered in the same 
manner as the application of a 
new member. 

(5) Upon recommendation of his 
SECTION, the Executive Board 
may excuse a member from pay- 
ment of dues if, in its judgment. 
there is a good and sufficient 


cause. 

(6) The Council of National Delegates 
may suspend for a definite or in- 
definite period, or expel a mem- 
ber for cause. This shall not be 
done until the member has been 
given ample opportunity to de- 
fend his actions. A suspended 
member shall have inactive status 
until reinstated by the Council of 
National Delegates. The name of 
an expelled member shall be 
stricken from the membership roll 
and he shall not be considered 
eligible for re-election to mem- 
bership. Pro-rated dues shall be 
refunded to an expelled member 
for the unexpired length of his 
membership term. 


ARTICLE VI 
DUES 


(1) The annual dues for the period 
November ist to October 31st 
shall be as follows: 

Honorary Member ____ None 
Exhibitor Member Ss None 
MEMBER ____ eon $ 12.00 
Member-at-Large ____ $ 12.00 
Foreign Member _..___ $ 20.00 
Associate Member $72.50 
Student Member $= 3.00 
is ee Member ___ $250.00 
annual dues shall be paid on 
the SOCIETY’S fiscal year basis. 
For members elected after the 
start of the fiscal year the full 
dues will be submitted. At the 
end of the fiscal year an adjusted 
bi will be rendered. New mem- 
joining in the last two 
months of the current fiscal year 
wi given membership through 
the next fiscal year. 
Note of explanation not part of the By- 
The fiscal ear basis fo i 
Mall be initiated at the becianine arian 
"9 seal year following the adoption 
By-Laws. At that time all mem- 
pd shall be proportionately ad- 
pli ~ antag to bring them prop- 
e new basis. 
(3) Of the annual dues received from 
MBERS, Associate Members, 
= Student Members, the Execu- 
en, hall return $5.00, 
$2.50, -00 respectively to the 
Members’ SECTIONS. 


the. 
the 


(3) 


Propor- 


(4) 


(5) 


tional refunds of dues collected 
for partial years shall be returned 
to the SECTIONS. The entire 
dues from Members-at-Large, 
Foreign Members, and Sustaining 
Members shall be retained by the 
SOCIETY. 

The SECTION’S share of all 
monies collected by the SOCIETY 
as dues of SECTION members 
shall be remitted to the members’ 
SECTIONS no later than three 
calendar months after date of re- 
ceipt. 

The Executive Director shall for- 
ward a membership card to each 
member as receipt for dues re- 
ceived. 


ARTICLE VII 
PUBLICATIONS 


(1) 


(2) 


Each Honorary Member, Exhibitor 
Member, MEMBER, Member-at- 
Large, Foreign Member and Sus- 
taining Member shall receive: 
Subscription to ISA Journal, one 
copy of each Recommended Prac- 
tice (when issued); one binder 
for Recommended Practices. 
Each Associate Member and Stu- 
dent Member shall receive: Sub- 
scription to ISA Journal. 


ARTICLE VIII 
DUTIES OF OFFICERS 


(1) 


(2) 


(3) 


(4) 


(5) 





The President shall be the execu- 
tive head of the SOCIETY and 
shall supervise the President’s 
Division Committees. He shall 
preside at all annual and special 
meetings of the SOCIETY and at 
all meetings of the Executive 
Board, Executive Committee and 
the Council of National Delegates 
Meeting as a whole. 

The President - elect - Secretary 
shall after his term of office, or 
upon resignation or inability of 
the President to serve, become 
President of the SOCIETY. He 
shall act as Secretary of all meet- 
ings of the Council of National 
Delegates and of the SOCIETY 
and shall perform such other 
duties as shall be delegated to 
him by the Executive Board. 
The Divisional Vice Presidents 
shall supervise the activities of 
the committees of the Divisions 
assigned by the Executive Board. 
Each District Vice President in 
addition to his duties as a mem- 
ber of the Executive Board shall 
promote and coordinate SOCIETY 
activity in his District, shall rep- 
resent the views of the SEC- 
TIONS in his District on the con- 
duct of SOCIETY affairs, and 
shall keep the SECTIONS in- 
formed on the policies and actions 
of the Executive Board. He shall 
to this end, insofar as possible, 
visit each SECTION in his Dis- 
trict during his term of office. 
The Executive Board shall employ 
an Executive Director who shall 
perform the following duties: 

A. Maintain and staff a busi- 
ness office for the SOCIETY. 

B. Maintain membership rec- 
ords. 

C. Handle, in conjunction with 
the Treasurer, all receipts 
and disbursements of SO- 
CIETY funds. 

D. Maintain financial records of 
the SOCIETY. Control ex- 
penditures in accordance 
with the Annual Budget and 


any special appropriations 
approved by the Executive 
Board. 

E. Make all business arrange- 
ments for, and handle details 
of, all Conference and Ex- 
hibits sponsored by the SO- 
CIETY, and aperinente ap- 
proved by the Executive 
Board. 

F. Act as publisher of the SO- 
CIETY Journal. 

G. Arrange for printing of ma- 
terial submitted by the Pub- 
lications. Committee within 
approved budgets. Promote 
the sale of all SOCIETY 
publications and control 
their inventories. 

H. Arrange for typing, dupli- 
cating, and mailing of SO- 
CIETY committee reports 
and notices when requested. 


. Publicize the SOCIETY’S 
activities. 
. Promote SOCIETY mem- 
bership. 


. Act as recording secretary 
of the SOCIETY. 

. The Executive Director shall 
be under the supervision of 
the Executive Board, and 
shall report to the SOCIETY 
President as Chairman of 
the Executive Board. He 
shall perform such other 
functions as designated by 
the Executive Board. 
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(6) The Treasurer shall be the finan- 


(7) 


cial Officer of the SOCIETY. He 
shall keep or cause to be kept 
complete records of all monies re- 
ceived and disbursed by or on be- 
half of the SOCIETY, and shall 
secure proper receipts for all 
monies disbursed. He shall report 
to the Executive Board, whenever 
requested, the financial condition 
of the SOCIETY. The Treasurer 
shall supervise the Finance Di- 
vision Committees and shall per- 
form such other duties as shall 
be delegated to him by the Execu- 
tive Board. 

The President, President - elect - 
Secretary, and Treasurer shall 
submit written annual reports at 
the annual meetings of the SO- 
CIETY, and of the Council of Na- 
tional Delegates. The report of 
the President shall be made on 
behalf of himself as President and 


on behalf of the Council of Na- © 


tional Delegates. The President- 
elect-Secretary’s report shall out- 
line his objectives and program 
for the forthcoming year. The 
report of the Treasurer shall in- 
clude an interim report for the 
current fiscal year as well as the 
Approved Budget for the next 
fiscal year. 


ARTICLE IX 
GEOGRAPHICAL DISTRICTS 


The Executive Board shall define 
and number the geographica! Dis- 
tricts (not less than seven) into 
which the SECTIONS shall be 
grouped. 


ARTICLE X 
DIVISIONS AND COMMITTEES 
(1) SOCIETY Committees and Di- 


visions: To assist the Executive 
Board, Standing and Special Com- 
mittees shall be formed. Stand- 
ing Committees shall be grouped 
under Divisions, as shown in 
Paragraph (3) below. 


(2) Committee Chairmen shall be ap- 
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(3) 


(4) 


(5) 


(6) 


pointed each year by their Di- 
visional Vice Presidents with the 
—s of the Executive Board. 
Other Committee Chairmen shall 
be ers by the President 
with the approval of the Execu- 
tive Board. Members of a Com- 
mittee shall be appointed by the 
Committee Chairman, with the 
advice and approval of the Officer 
te whom the Committee Chair- 
man reports. 
The Standing Committees shall be 
defined in the Manual of Opera- 
tions and the Divisions to which 
they shall normally be assigned 
are as follows: 

a. President’s Division 

b. Operations Division 

¢. General Relations Division 

d. Technical Division 

e. Recommended Practices 
Division 
Finance Division 
At the discretion of the Executive 
Board any Committee may be as- 
signed to any Division or Execu- 
tive Board member but such as- 
signment shall be reviewed each 
_ by the Executive Board. 

he duties of the Standing Com- 
mittees shall be defined by the 
Executive Board. 
Appointments on all Standing and 
Special Committees terminate on 
October 31st and are subject to 


> 


rea intment. 
ARTICLE XI 
FINANCE 


(1) 
(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 
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The fiscal year shall be from 
November ist to October 31st. 
The Executive Director and the 
Treasurer shall give a bond in a 
penal sum and with a surety or 
sureties approved by the Execu- 
tive Board for the faithful per- 
formance of their duties. If 
surety company bonds are fur- 
nished the premiums therefor 
shall be paid by the SOCIETY. 
All instruments for the payment 
of money by the SOCIETY, ex- 
cept as described in Paragraphs 
(4) and (5), shall be drawn in the 
name of the SOCIETY, signed by 
the Treasurer or Executive Direc- 
tor, and countersigned by the Ex- 
ecutive Director or Treasurer or 
by a member of the Executive 
Board. The signing and counter- 
signing shall in no event be done 
= the same person. 

e Treasurer shall establish a 
payroll account at a selected bank, 
depositing therein a _ sufficient 
working sum for the purpose of 
meeting weekly payroll require- 
ments subject to check on single 
signature of either the Treasurer 
or the Executive Director. Funds 
withdrawn from this account shall 
be replaced by regular SOCIETY 
checks supported by approved 
payrolls. 

A Petty Cash fund shall be estab- 
lished for the use of the Execu- 
tive Director in meeting on-the- 
spot payments of a minor nature. 
The Executive Board shall ap- 
prove and establish for each fiscal 
year prior to its beginning a 
budget of estimated expenditures 
and receipts. 

A summary of the approved An- 
nual Budget and of the An- 
nual Financial Statements shall 
be published in the ISA Journal. 
The President and Treasurer shall 
jointly exercise a continuous con- 


ae 


(9) 


trol over expenditures by the Ex- 
ecutive Director. d 
Each member of the Executive 
Board, each Officer, and employee 
of the SOCIETY shall be indemni- 
fiea by the SOCIETY against ex- 
penses reasonably incurred by him 
in connection with any claim as- 
serted or proceeding brought, to 
which he may be made a party by 
reason of his being or having been 
a member of the Executive Board, 
Officer or employee of the SOCI- 
ETY, except in relation to matters 
as to which he shall be found, by 
a disinterested person or persons 
to whom the question may be re- 
ferred by the Council of National 
Delegates, or shall be finally ad- 
judged to be, liable for negligence 
or misconduct in the performance 
of his duties as such Executive 
Board Member, Officer or em- 
ployee. The SOCIETY at its own 
expense may settle any such 
claim asserted or proceeding 
brought when such settlement ap- 
pears to be in the best interest of 
the SOCIETY. Expenses against 
which Executive Board Members, 
Officers, and employees may be in- 
demnified hereunder include the 
amount of any settlement or judg- 
ment, costs, counsel fees, and re- 
lated charges therefor. 


ARTICLE XII 
NOMINATION AND ELECTION 
PROCEDURES 


(1) 


(2) 


(3) 


(4) 


’ District Vice Presidents. 


The National Nominating Com- 
mittee shall consist of a Nomi- 
nator or his alternate from each 
District, each Nominator having 
a voting power equal to the num- 
ber of MEMBERS in his District. 
The National Nominating Com- 
mittee shall nominate, by a ma- 
jority vote of the Nominators as 
well as of the MEMBERS, at least 
one nominee for each office vacant 
or due to become vacant except 
The 
names of these nominees shall be 
submitted by the National Nomi- 
nating Committee to the Presi- 
dent in time for the list of nomi- 
nees to be published in the July 
issue of the ISA Journal, and in 
time to be submitted to the mem- 
bers of the Council of National 
Delegates. In the event an Office 
becomes vacant after the regular 
meeting of the National Nomina- 
ting Committee and prior to the 
Annual Meeting, the National 
Nominating Committee shall nom- 
inate and submit is nominee at the 
Annual Meeting of the Council of 
National Delegates without the 
notice required for other nomi- 
nees. 

Other nominations, except for 
District Vice Presidents, may be 
made by petition submitted to the 
President, signed by not less than 
one-quarter of the National Dele- 
gates, at least 30 days before date 
of election. The President shall 
send the additional] nomina- 
tion(s) to the National Delegates 
at least 21 days before the elec- 
tion date. 

Officers except District Vice Pres- 
idents shall be elected at the sec- 
ond session of the Annual Meet- 
ing of the Council of National 
Delegates. 

Each District Nominating Com- 
mittee, to be comprised of all the 
District’s National Delegates and 


(5) 


(6) 


(7) 


ARTICLE XIll 


MEETINGS 
(1) The Annual Meeting of the 80- 


(2) 


(3) 






with its District Vice 2 
as Chairman, shall nominate » 
least one nominee for the Offig 
of District Vice President vacay 
or due to become vacant. A mm. 
jority of the National De 

of the District shall constitute , 
quorum. Nominations shal] 
made upon a majority vote of both 
the National Delegates and MEy. 
BERS of the District. The name 
of the nominee(s) shall be gy}. 
mitted in time for the list to jp 
gg sen in the July issue of th 
SA Journal and in time for thy 
Annual Meeting of the Couneil of 
National Delegates. In the even 
a special election is nee to 
fill a vacancy in a District Vig 
Presidency, the President shalj 
appoint another member of that 
District Nominating Committee ty 
serve as its Chairman. 


Note of explanation not part of the By. 
Laws: 

For the initial nomination of a Distri¢ 
Vice President, the member of the Ny 
tional Nominating Committee from th 
District shall serve as Chairman of th 
District Nominating Committee. 


Other nominations for District 
Vice President may be made by 
petition submitted to the District 
Vice President, signed by not less 
than one-quarter of the District's 
National "ickeonaen at least #0 
days before date of election. Th 
District Vice President shall send 
the additional nomination(s) to 
the District’s National Delegates 
at least 21 days before the elec 
tion date. 

District Vice Presidents shall 
elected by the National Delegates 
of the Districts at the first session 
of the Annual Meeting of th 
Council of National Delegates. — 
Officers shall take office for their 
regular terms on the first of 
November following the date of 
election. 


CIETY shall be held in Septer 
ber, at the time and place . 
nated by the Executive 

Other meetings of the SOCIETY 

may be held at such times anf 

places as the Executive 
may direct. 

The Annual Meeting of the 

Council of National legates 

shall be held in two consecutive 

sessions. 

(a) The first session shall com: 
prise individual meetings 
the National Delegates from 
each District, under 
chairmanship of its 
Vice President, for the put 
pose of receiving and review 
ing his annual report; elect. 
ing the succeeding District 
Vice President; and e 
two of its members as 
nator and Alternate to the 
National Nominating 
mittee for the su 
year. 


The second session shall com- 


se Na- 


-— 


prise a meeting of 4 
tional Delegates to rece 
the report of the Nomina 
Committee and_to elect 
cers except District 
Presidents; to receive and 
view the Annual Reports 
the Officers excepting 
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Vice Presidents; and to ad- 
on general policies for 


vise 

the SOCIETY. 
4) Meeti of the Executive Board 
and the Executive Committee 


be called at the discretion of 
the President except that he shall 
be required to hold no less than 
8 r meetings of the Execu- 
tive Board each year. . 

(5) Announcements of all meetings 
of the SOCIETY shall be pub- 
lished in the ISA Journal. 

(6) S ial meetings of the Council 
of National Delegates may be 
called by the President at the 
direction of the Executive Board 
providing 30 days advance notice 
is given to the National Dele- 

tes. The Council of National 
Bolegates may vote by mail on 
any question submitted to it by 
the Executive Board. Returns 
from such mail vote shall be re- 

ired within 45 days from the 
date of mailing. 

ARTICLE XIV 

CHARTERING OF SECTIONS 

AND STUDENT SECTIONS 

(1) Any group of individuals, residing 
in the United States or its posses- 
sions, Mexico, or the Dominion of 

, who are interested in the 
objectives of the SOCIETY, may 
ition the Executive Board for 
a SECTION Charter. Upon ap- 
proval of a petition by the Execu- 
tive Board the Executive Director 
shall issue the Charter in ap- 
roved form. 

(2) The Charter fee shall be ten dol- 

lars and shall accompany the peti- 


tion. 

(8) The Charter of a SECTION may 
be rescinded by the Executive 
Board for cause, or upon petition 
by the SECTION. 

STUDENT SECTIONS may be 
chartered under procedures to be 
established by the Executive 


ARTICLE XV 

AMENDMENT OF BY-LAWS 

(1) Amendment of the By-Laws may 
be proposed by any National Dele- 
gate, or by resolution of the Ex- 
ecutive Board, and shall be placed 
on the agenda for the next meet- 
ing of the Council of National 
Delegates providing a minimum 
of 30 days advance notice is given 
to the President. 

(2) The By-Laws may be amended by 
a two-thirds vote of the Council 
of National Delegates, when the 
proposed amendment is on the 


spends. 

(3) Council of National Delegates 
Il amend the By-Laws so that 
they are in harmony with the 
Constitution and any amendment 
thereto. If a proposed amend- 
ment to the Constitution will re- 
an amendment to the By- 
Ws, notice of the By-Laws 
amendment shall be sent to the 
Council _of National Delegates 
along with the notice of the pro- 

Constitution amendment. 

(4) considered advantageous by 
the Executive Board or in event 
of an emergency the Executive 
Board shall have the power to 

it an amendment to the By- 
Laws to the Delegates for ballot 
by Returns from such a 
mail ballot shall be required 


nm 45 days from the date of 
the mailing. . 


(4) 
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National Organization for 
Membership Drive Announced 


The District Chairmen who have 
been appointed thus far are: 


Maine, New Hampshire, Vermont, 
Massachusetts, Connecticut ......... J. E. Hart 
Virginia, North Carolina, E. Penna., 


Delaware, E. Maryland, D. C. ....W. Forsythe 
Western Penna., West Virginia, 

IE I rn co neni +s us ~ 00s P. J. Slavish 
S. Ohio, Kentucky, S. Indiana ..... E. R. Myers 
N. Ohio, N. Indiana ........... G. D. Carnegie 
DINED ends dab b560cb0 cn piccten D. L. Davie 
N. Illinois, Wisconsin ........... J. J. Burnett 
S. Illinois, Missouri, Kansas, 

PN REP OS OCCT TT H. B, Freeman 
Georgia, Florida, Alabama, 

South Carolina ..............- T. W. Waldrop 
Tennessee, Mississippi ............ W. Johnson 
Texas, Louisiana, Oklahoma ........ J. Ohman 
Montana, Wyoming, Utah, 

CEs ne dbakixbss 066000000800 W. W. Corbin 
S. California, Arizona, 

DOE DE nko tc nn ewan wehen ces D. R. A. Jones 
Washington, Oregon, Idaho, Nevada, 
Northern California ............. E. J. Pompeo 


Eastern Canada to be announced) 
Iowa, Minnesota, North and South 


Dakota, Nebraska .......... (to be announced) 
New York, Northern 
BOW DO Gav ccwattnscdsss (to be announced) 


National Organization for 
Membership Drive Announced 


I want to repeat again that these 
men represent the Society, the Na- 
tional Officers, and the National Office 
in their respective Districts. They are 
the direct contact for help in promot- 
ing new memberships and new Sec- 
tions, and to improve membership 
service. 

District Chairmen can help tie the 
whole widespread Society together into 
a more closely-knit organization. They 
will hear suggestions, complaints, and 
praises from members. They will see 
to it that all members, from laboratory 
technician to professional engineer to 
vendor, are benefited by the educa- 
tional aims and fellowship which the 
Society provides. This wide coverage 
of personal contact should permit no 
one to say that his Section or his seg- 
ment of membership is off the beaten 
track; is lost and forgotten; that he 
has never been consulted; that his 
Section or National Officers have never 
heard his story. 

Since taking this ISA assignment, 
I have traveled from coast to coast, 
from Canada to the Gulfland, and have 
personally been in touch in one way 
or another with 27 Sections, and I can 
report upon the grass roots story in its 
entirety. I have heard diverse ideas, 
suggestions, and various comments re- 
garding the ISA Journal, opinions on 
how to improve the Society. I have 
reported all this to President Brand, 
liberally flavored with my own com- 
ments. Some Sections have a pre- 
ponderence of mechanics, others are 
heavy with engineers and professional 
minds, while others list a majority of 
those energetic people known as ven- 
dors. Each group must be served 
equally by the Society. Each requires 
a different type of program. The tech- 
nicians want “know-how.” The engi- 
neer wants technical papers “de luxe.” 
The vendor wants to enjoy the per- 
sonal contacts in the Society. We need 
more Recommended Practices, more 





R. J. S. PIGOTT (left) 


receiving the 
ASME Diamond Jubilee Medal! from Prof. 


D. W. Ver Planck, (center), Chairman, 
Pittsburgh Section ASME, and Head of 
Mechanical Engineering, Carnegie Insti- 
tute of Technology, and receiving the 
Award certificate from D. W. R. Morgan, 
ASME National President and Vice Presi- 
dent, Westinghouse Electric Corp. Pitts- 
burgh. 


ASME Diamond Jubilee Award 
Won by Past President Pigott 


Reginald J. S. Pigott, a past presi- 
dent of both The American Society of 
Mechanical Engineers and the ISA, 
was presented the ASME Diamond 
Jubilee Medal and Award on April 
4th during the Diamond Jubilee Mc- 
chanical Engineering Conference on 
Supercritical Steam Power Plants held 
in Pittsburgh by the local ASME Sec- 
tion. 

Presentation was made to Mr. Pigott 
by D. W. R. Morgan, ASME National 
President in recognition of the most 
outstanding efforts of the Pittsburgh 
ASME member in promoting the wel- 
fare, aims and principles of the ASME. 





“standardization” work, more _ thor- 
ough-going educational work inde- 
pendent of Sections business meetings. 
For the younger engineer and stu- 
dents we need more fellowship, more 
mingling, more talking over problems 
and exchange of information at social 
ours. We badly need more social 
hours. 

Anyone who wishes may write to me 
and have his letter published, in whole 
or in part, in this column. 

Why am I talking about all these 
things? Do they have to do with cur- 
rent membership campaign? It seems 
to me that which helps to improve our 
Society, helps membership. So, as 
your Sections and Membership Com- 
mittee Chairman I am concerned and 
solicit your active participation. We 
all want the Society to be an organiza- 
tion men want to join. Not one in 
which they must be too strongly per- 
suaded to enroll. 

As soon as the roster of District 
Chairmen is firmly completed, I will 
arrange for Regional meetings as a 
“kick-off” to local campaigns. I have 
not written too much to anyone of you 
District Chairmen, because I have been 
on the road continuously, studying at 
first-and each local situation. For the 
time being, this column has been my 
means of communication with you.— 
F. @. Tatnall, Chairman, Sections and 
Membership Committee. 
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A VERBAL BATTLE in full swing is pictured at a recent Philadelphia Section meet- 


ing. More than 400 members and 
“Electronic vs Pneumatic Control’. 


uests were on hand for this panel discussion of 
articipants were (left to right) W. J. O'Connor, 


Process & Instrument Engineer for the Lummus Co. and E. T. Davis, Chief Systems 
Engineer, Development Division, Leeds G Northrup Co.; arguing in favor of electronics; 
F. G. Tatnall, Manager of Test Research for the Baldwin-Lima-Hamilton Corp., panel 
moderator and John C. Koch, Section Program Chairman; Ralph Webb, Division of 
Instruments, Carbide and Carbon Chemicals Co. and C. B. Moore, President and 
Founder of Moore Products Co., debating for pneumatic control. 








First Southeast Instrument 
Conference & Show Successfui 


A new opportunity for an exchange 
of ideas in measurement and control 
was presented to the Southeastern area 
on March 17, opening date of the First 
Southeastern Region ISA Conference 
and Instrument Show sponsored by the 
Savannah River Section. 


More than 465 members of the in- 
strument and automatic control fields 
gathered at the Bon Air Hotel in 
Augusta, Georgia for the three-day 
program of technical sessions and 
exhibit demonstrations. 


Delegates from seven regional Sec- 
tions of the ISA were greeted by 
Savannah River Section President W. 
M. Eaton at an opening day dinner. 
W. J. MacGuire of E. I. du Pont de 
Nemours & Co., Inc., then conducted 
the 175 diners on a guided tour of the 
exhibit which included products of 
seventy manufacturers in the instru- 
ment industry. 


Two days of technical sessions fea- 
turing speakers from the textile, paper, 
power, atomic and instrument indus- 
tries and several maintenance clinics 
concluded the Conference. 


Section taembers responsible for 
much of the show’s success are H. V. 
Graybeal (program), C. A. Whitmore 
(arrangements), F. J. Kaufman 
(finance) and H. S. Sanders (public- 
ity).—Earl G. Bower. 
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Research Director for Texas 
Instrument Corp. at N. Texas 


Following the regular dinner and 
business meeting of the North Texas 
Section, Dr. Willis A. Adcock gave an 
informative talk on “Circuit Property 
of Transistors.” The speaker covered 
the composition theory of operation 
and some outstanding applications of 
transistors, including the prediction 
that transistors will be widely used in 
the electronic computer field. Dr. Ad- 
cock is Director of Materials and Com- 
ponents Research for the Texas In- 
strument Corp.—Roy G. Wetzel. 


Data Logging and Processing 
Is Subject at New Orleans 


A spot survey of the data logging- 
data processing field was presented to 
members of the New Orleans Section 
at the March meeting. 

Martin O. Gernand of the Esso Lab- 
oratories in Baton Rouge described 
data logging and processing from the 
viewpoint of industrial users. He de- 
tailed the uses and values of a data 
system and the methods of basic data 
reduction. 

“Measurement and Control of pH” 
was the subject of J. D. Carsey’s lecture 
at the February meeting. Mr. Carsey 
is a field representative for Leeds & 
Northrup Company in Houston, Texas. 
—Horace A. Thompson, Jr. 





SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of “action” news 
are desired with identifications. 
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Infrared Radiation Detection | 
Equipment Shown at Atlanta 


A number of visitors as well ag 
ular members were present at the Fah 
ruary meeting of the Atlanta Section jy 
hear a discussion on infrared radip 
tion detection measurement. 

Frank Hudson of Spotswood-Parke 
Company, Atlanta, presented a : 
interesting talk accompanied by y 
short movie and a physical demonsim 
tion of radiation detection m 
ment equipment. The demon 
showed how warehouse, plant and 
building fires are detected. The : 
illustrated the use of radiation dete 
tion measurement to prevent fires in 
military aircraft when fuel tanks ay 
hit by tracer bullets. 

The meeting concluded with a ga 
eral discussion and questions from th 
floor concerning infrared radiation de 
tection theory and application—(@# 
L. Fox, Jr. 


Electronics Discussed by Howe; 
Foxboro Chief Engineer 


The March meeting of the Rochester 
Section heard a talk by Dr. W. 
Howe, Chief Engineer for The Foxbon 
Company. : 

Dr. Howe’s theme was the ever 












creasing use of all-electric control sf 
tems. This progress he attributed # 
the ability of electric controls to 
cate pneumatic ones while sup 
certain advantages for central statiil” 
installations, special or precise mea 
urements and plants and processa 
amenable to computers. Dr. Howe cit 
cluded his well-received talk with# 
statement on the elimination of prob 
lems concerning final element conver 
sion, standard signal and vacuum tube 
vs. transistors. 

The Section shared sponsorship # 
the April 14 meeting with the Roche 
ter Engineering Society and the local 
chapter of the ASME. Dr. Walter ® 
Doonberger, Missile Design Consultait 
to Bell Aircraft discussed “Rocke 
Powered Commercial Airliners.”—Jom 
J. Walsh, Jr. 


Industrial Waste Treatment 
Is Muscle Shoals Topic 


Dr. W. N. Greer, director of tt 
ElectroChemical Section of the Leel§ 
& Northrup Company spoke t the 
Muscle Shoals Section at the March ® 
meeting. 

Dr. Greer, an outstanding authori 
on pH measurement and control, 
on “Industrial Waste Treatment.” The 
meeting was held in the TVA Chemical, 
Engineering Building Auditorium 
George H. Megar. 
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Porter Hart Describes 1954 
Tour of European Industry 


Past National ISA President Porter 
Hart provided New Jersey Section 
members with one of the most interest- 
ing and informative meetings of the 
current season on March 1. 

Speaking to an audience of more 
than one hundred members and guests, 
Mr. Hart described the high points of 
his trip to the Continent in prepara- 
tion for the International Instrument 
Congress and Exposition of 1954. 

New Jersey's Seventh Annual Sym- 
posium which took place on April 5 





ABOVE: PAST NATIONAL ISA PRESI- 
DENT Porter Hart, featured speaker at a 
recent New Jersey Section meeting, is 
greeted by Nathan B. Bartleson, President 
of the New Jersey Section. At left is 
George W. Gale, Section Vice-President 
and at right, George Feeley. 


BELOW: MEMBERS OF THE New Jersey 
Section’s Basic Education Course watch a 
demonstration of instrument operation. 





covered “Level and Its Measurement.” 
Unfortunately, W. H. Fortney of Hum- 
ble Oil and Refining Co., scheduled as 
a featured speaker, was unable to at- 
tend. He was replaced by J. W. Graeb 
of Imperial Oil Ltd., Sarnia, Ontario 
who discussed “A User Looks at Liquid 
Level.” Other speakers at the Sympos- 
jum were Paul A. Elfers, O. W. 
Graham, Paul Wing, Jr., and E. E. 


vanHam.—Freeman R. Smith. 


Optics Talk Given at Baltimore 


Bugene Heydemann, of the Balti- 
more Instrument Co., originally sched- 
uled to speak at the February meeting, 
delivered his talk on “Optics” at the 
April 1 meeting. Mr. Heydemann is 
the owner of the Baltimore Instrument 
Co., designers and fabricators of spec- 
lalized optical equipment. 

Baltimore members will be treated 
© something different in the way of 

on June 25. The Arrange- 
Ments Committee has organized a tour 
Baltimore Harbor aboard a local 
& boat.—L. K. Harper, Jr. 
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Sales Engineer at Oak Ridge 


P. P. Sloss, Sales Engineer for the 
Mercoid Corporation of Chicago de- 
scribed the design and production of 
Bourdon tubes, mercury switches and 
combinations of these devices at the 
April 6 Oak Ridge Section meeting. 

Mr. Sloss outlined the numerous ap- 
plications of Bourdon tubes and mer- 
cury switches and suggested several 
new and unusual uses for industry. 
Following the main presentation, mem- 
bers held an informal disussion and di- 
rected questions at the speaker.—Earl 
Hutchinson. 


Spring Dinner Dance at Boston 


Members of the Boston Section 
turned out with wives and sweethearts 
on April 15 for the annual Spring Din- 
ner Dance held at the new Starlight 
Terrace Room of the Sherry Biltmore 
Hotel in Boston. 

After a delicious dinner of either 
swordfish steak or spring chicken, a 
lucky member was awarded a Mighty- 
Midget Regency Transistor Pocket Ra- 
dio. Dancing until midnight conclud- 
ed the evening. — V. D. McCarte. 


Sarnia Meeting Highlighted by 
Pneumatic-Electronic Discussion 


A comparison of electronic trans- 
mission lines to pneumatic systems 
presently used in industry was offered 
to members of the Sarnia Section at 
the March meeting by C. H. Barnard. 

“Transmission Systems For Indus- 
trial Instruments” was the formal 
title of Mr. Barnard’s discussion. He 
is Staff Engineer in charge of Prod- 
ucts Application for the Bailey Meter 
Company of Cleveland.—L. J. Hall. 


Paper Mill instrumentation is Main Topic at Fox River Valley 


Ballistics Instrumentation 
Theme of Washington Meeting 


Theme of the Washington Section’s 
March meeting was ballistics instru- 
mentation. Three speakers provided 
excellent descriptions of instruments 
used by government laboratories for 
the recording of projectile velocity and 
impact. 

Dr. E. H. Winkler of the U. S. Naval 
Ordnance Laboratory described the 
photographic and spectrographic meth- 
ods used to measure velocity, tempera- 
ture, ionization and pressure of ob- 
jects traveling at speeds of 10,000 to 
25,000 feet per second. 

Two free-flight firing ranges located 
at the U. S. Naval Ordnance Labora- 
tory were discussed by W. R. Witt, Jr. 
He explained the Pressurized Ballistics 
Range which has an air pressure cap- 
able of being varied from 1/120 to 6 
atmospheres. 

Several methods of measuring pro- 
jectile deceleration were discussed by 
the final speaker, J. M. Krafft of the 
U. S. Naval Research Laboratory.— 
R. J. Wylde. 


Pneumatics in Review at Tulsa 


Guest speaker for the April meeting 
of the Tulsa Section was H. S. Gar- 
rett, Manager of Application for 
Moore Products Co., who discussed 
“Operation and Maintenance of Pneu- 
matic Force Balance Instruments.” 

Approximately 30 local engineers 
heard Mr. Garrett describe the opera- 
tion, accuracy and stability of force 
balance instruments as applied to 
modern process control loops. 

Sam Bagwell, Tulsa Section Presi- 
dent introduced four new members to 
the Section at the meeting. — Jack T. 
Teed. 
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AT A RECENT MEETING of the Fox River Valley Section, Paul Giesler, Instrument 
Engineer for Charmin Paper Mills and Section Secretary, explains operation of the new 
Charmin graphic panel to Carl Lindwall (center), Instrument Engineer for Rhinelander 
Paper Company and President of the Section, and Dr. Donald P. Eckman, Consultant 





for the Conoflow Corporation. 
Valley meeting. 


A pulp and paper mill engineer out- 
lined “Moisture Recording and Con- 
trol” at the April 5 meeting of the Fox 
River Valley Section. 

In his talk, E. A. Andrews, head of 


Dr. Eckman was the featured speaker at the Fox River 


the -Pulp and Paper Division for the 
Minneapolis-Honeywell Regulator Com- 
pany, described the various methods of 
recording and controlling moisture on 
a paper machine.—John R. Redgrave. 
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Instrumentation in Medicine 
And Biology Reviewed at N. Y. 


New York Section members heard a 
review of the latest progress in medi- 
cal and biological instrumentation at 
the April 18 meeting. 

Following are the speakers and their 


R. A. Rockwell at Indianapolis 


“Unit Sensitivity S,,”’ a basic con- 
cept to interpret the functional be- 
havior of control valves was Ralph A. 
Rockwell’s subject for his April 5 lec- 
ture at the Indianapolis Section meet- 
ing. 

Mr. Rockwell, Chief Engineer, Valve 


Tampa Bay Meeting Held 
Florida Power Corp. Plant — 


The Higgins Plant of the 
Power Corp., located at Oldsmar, ] 
was the scene of the Tampa Bay | 
tion’s April meeting. ¢ 

William Bolton, a representa 
the Minneapolis-Honeywell Reg 


subjects: K. Russell Knoblauch, Man- 
ager of Biological Instruments Re- 
search, Minneapolis-Honeywell Regu- 
lator Co., “Industrial Type Recording 
Instruments Applied to Medical and 
Biological Research’; Alonzo R. Par- 
sons, Heiland Division, Minneapolis- 
Honeywell Regulator Co., “QOscillo- 
graphic Instrumentation in Medical 
and Biological Research’; Lawrence 

Keenen, Industrial Division, Min- 
neapolis-Honeywel! Regulator Co., 
“Primary Sensing Devices and Trans- 
ducers Used in Medical and Biological 
Measurements”; and John F. Davis, 
McGill University, Montreal, ‘Indus- 


Division, Minneapolis-Honeywell Reg- 
ulator Company, stated that the “unit Mr. Bolton gave a slide-illustra 
sensitivity” concept has been intro- ture on pyrometer construction 
duced as a valuable aid in analysis of use in temperature control andl 
valve performance requirements and cording. —R. D. Wood. 
provides a means for comparing the 
actual with the ideal. 


—G. W. Bockstahler. “Unit Sensitivity Sv” Main 4 
———— _ Subject of Chicago Meeting 


trial Instrument Aids to the Medical Ralph A. Rockwell, Chief B 
and Biological Research Field.” for the Minneapo:is-Honeywell 
Raymond Jonnard, Asst. Director of Division gave a talk on “Unity Se 
Clinical Labs, The Paterson General tivity S,” at the recent Chicago See 
Hospital served as chairman for the meeting. Mr. Rockwell’s talk 
discussion. — Irving R. Schwartz. gested a realistic rationalization 
functional requirements of a Go 
valve installed in a control loop: 
continuous process.—E. T. Ehlerg, 


Co., was the speaker for the e 














Air Handling Systems-C 
Featured at Philadelphia 


INSTRUMENT SOCIETY Principal speaker at the 
npn epson , meeting of the Philadelphia § 
Beautiful Heavyweight 10K Gold Rings a was Norman J. Janisse, sista 
Onyx Set with ISA Emblem. Chief Field Engineer for the John 
Ruby Set with ISA Emblem. Service Co. of Milwaukee. Mr 
Blue Spinel with Emblem isse, Past President of the Milwa 
Section and presently Chairmal 
the ISA D-16 Committee on ii 
mentation for Heating and Air’ 
ditioning, spoke on “Modern } 
of Controlling Air Handling § 
His illustrated talk included a d& 
sion of control system diffical 
which cause many properly desij 
systems to fail and an outline of 
techniques necessary to save these 
tems. Mr. Janisse concluded 
description of modern methods ¢ 
trolling air flow in the newest t 
air supply and exhaust syster 
Warren F. Kamensky. 


OFFICIAL JEWELRY 


OF THE 


Include ring size and choice of Onyx, Ruby, 
or Blue Spinel setting with order. 


Are You Wearing Your 
ISA Lapel Button? 


ISA members are urged to wear the Society's at- 
tractive gold lapel button designed in the shape 
of the official ISA emblem; inlaid with white 
enamel and approximately one-half inch high. 


¥ 
7 


Gold-filled button . . 
ton... . $5.00. 


TIE CLASP WITH ISA KEY 
AND GOLD-FILLED CHAIN 


A beautifully designed gold-filled tie-clasp is also 
available. The Society emblem is suspended in the 
form of a key and priced at $5.00. 


. . $2.00. Gold-plated but- 


Large Attendance at N 


California Instrument Ex 


A 30-minute sound and color) 
highlighted the April meeting oF 
Northern California Section. 

The movie, part of the evening 
gram on “Multiple Fluid Blending” 
Proportioning Pumps”, described 
automatic gasoline blending facl 
at the Shell Oil Company's ¥ 
River Plant. The usual discu 
period following the main prem 
tion was devoted to the system 
nology and expanded applicatiol 
the blending techniques. 

The 4th Annual Manufact 
Night exhibit attracted nearly; 
visitors to the Hotel Claremenom 
Berkeley, Calif. where 32 ins 
makers exhibited their newest Dra 
developments. This event is 
sored annually by the Northerm* 
fornia Section. — R. B. McAulage 


INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny Ave., Pittsburgh 33, Pa. 
Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 


Tie-clasp with chain and gold-filled official ISA emblem 
Onyx 14K Gold Ring Size 
[] Blue 
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